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Abstract. —The species of Asaphes Walker (Pteromalidae: Asaphinae) are reviewed for the world
and revised for America north of Mexico. Six species are recognized as valid in the region: Asaphes
brevipetiolattis n. sp. (Canada, USA, Finland), A. californkus Girault, A. hirsutus n. sp. (Canada,
USA, Mexico, Austria, Czech Republic, Finland, Greenland, Norway, Russia, Sweden), A. petiolatus

Zetterstedt, A. suspensus (Nees), and A. indgaris Walker. Asaphes petiolatus (revised status) is

removed from synonymy under A. vulgaris. Asaphes indicus (Bhatnagar), described from India,

is removed from synonymy under A. vulgaris and along with A. nifipes Brues, A. lucens (Pro-

vancher), A. fletcheri (Crawford), and A. americanus Girault is synonymized under A. suspensus
(new synonymies). A lectotype is designated for A. americanus. Asaphes hiiebrichi (Brethes) and
A. bonariensis (Brethes), described from Argentina and previously synonymized under A. fletcheri

and A. lucens, respectively, are treated as nomina inqiiirenda. A key is given to distinguish males
and females of the species in the region; diagnostic features are illustrated using scanning electron

micrographs. Distribution and host data are summarized for each species in the Nearctic region,

including records of A. brevipetiolatus parasitizing Choristoneura fumiferana (Clemens) (spruce bud-

worm) and Neodipriou abietis (Harris) (balsam fir sawfly), likely as a hyperparasite. Remarks are

also given on extralimital distributions of world species and generic composition of the subfamily,

including the existence of an undescribed genus of Asaphinae in the Neotropical region, the

likelihood of at least three undescribed species of Asaphes in regions other than the Nearctic, and
the likelihood that most or all records of A. suspensus and A. vulgaris from the Neotropical region,
and of A. vulgaris from at least the Afrotropical region of Africa, are misidentifications.

Species of Asaphes Walker are known might prove to be a synonym of A. s!<s-

from all continents except Antarctica and p^ensus and Peck (1951, 1963), Graham

usually are considered to be exclusively (1969), and Burks (1979) all questioned the

hyperparasites of aphids. Graham (1969) presence of A. viil;^aris in North America,
revised the western European species and The only other currently recognized valid

Kamijo and Takada (1973) revised the Jap- name of Asaphes is A. aphidi (Risbec),

anese species. Two species were recog- which was described from Madagascar by
nized from each area, A. suspensus (Nees) Risbec (1959). Though Boucek (1976) clar-

and A. vulgaris Walker from western Eu- ified the generic placement of this species

rope, and A. suspensus and A. pubescens he stated that further study was required

Kamijo & Takada from Japan. Burks to determine whether it was a good spe-
(1979) catalogued four species from Amer- cies or a synonym of one of what was then

ica north of Mexico, A. californicus Girault, thought to be two cosmopolitan species,
A. lucens (Provancher), A. rufipes Brues, A. suspensus and A. vulgaris. All other

and A. vulgaris, though Graham (1969) names described from other regions, in-

had previously suggested that A. lucens eluding India and South America, were
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synonymized under A. suspensus or A. vul-

garis. The purpose of this study was to

clarify the species composition and host

relationships of Asaphes in America north

of Mexico. To do so, other genera of Asa-

phinae and Asapihes from other regions
were examined and this has resulted in re-

marks being included on extralimital dis-

tributions and taxa. The discovery that A.

petiolatus was incorrectly synonymized
under A. vulgaris and that other species in

Europe, North America, and elsewhere ex-

ist that are similar to A. vulgaris or A. sus-

pensus suggest that all currently accepted

synonyms of these names should be re-

examined.

Unlike in most pteromalids, males of

most species of Asaphes are more readily
identified to species than are females, par-

ticularly by differences in the antennal

scape. Also important for differentiating

species, in either sex, are setal pattern of

the forewing (setation of basal cell and
structure of speculum), presence or ab-

sence of setae on the metapleuron, sculp-
ture of the frenum, and color pattern of

the legs. Although females of A. brevipe-

tiolatus n. sp. are distinguished by head

structure, females of all the other species
can only be identified correctly by using
combinations of the above features be-

cause of overlap in character states. Fur-

ther, different species, or even opposite
sexes of different species, can be collected

or reared at the same place, time, and even

from the same host. Consequently, it is

easy to misidentify some specimens, par-

ticularly females or poorly preserved and
mounted individuals.

MATERIALSANDMETHODS
Terms and abreviations used for struc-

tures follow Gibson (1997), with the fol-

lowing clarifications: 'scutellum' is used

for that part of the scutellum anterior to

the frenum (Fig. 50); the 'disc' of the fore-

wing is the entire membranous region be-

yond the basal setal line (Fig. 68); and the

'funicle' is composed of all flagellar seg-

ments basal to the club (Fig. 19), including
the basal-most ring-like segment, which is

designated as fu, (Figs. 19, 20). Head
width is maximum width measured in

dorsal view; head height is maximum
height excluding the mandibles measured
in lateral view; measurements of eye

length and malar space are maximum
lengths in lateral view with both end-

points equally in focus; petiole width is

maximum width behind the anterior

flange and petiole length is maximum
length from the anterior flange to the

abruptly declined posterior edge. In order

to obtain the accurate measurements and
observations of structure and sculpture

necessary to correctly identify specimens,

glare from incandescent light sources

must be reduced by using flourescent light
or by placing some light-diffusing mate-

rial, such as a piece of translucent tracing

acetate, close to the specimen (see Goulet

and Mason, 1993: 60). Color of the coxae

is not included as part of the leg color pat-
tern because the coxae can be yellowish or

brownish in teneral specimens. However,
color of the trochanter is important and
sometimes differs from the trochantellus

so that it is important that these two struc-

tures be differentiated.

Diagnoses of females and males are

based on Nearctic specimens, with addi-

tional variability based on specimens from
other regions included in brackets or dis-

cussed under 'Remarks'. The distribution

listed and mapped for each species is

based only on specimens examined, not

literature records. Exact locality and other

label and museum data are given only for

the two newly described species and the

two relatively uncommon species in North

America, A. petiolatus and A. vulgaris.

However, in order to facilitate future stud-

ies in other regions, all countries from

which extralimital specimens were seen

are listed under 'Distribution', along with

acronyms of collections containing the

specimens. Extralimital distributions list-

ed for A. petiolatus, A. suspe)isHS, and A.
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vulgaris are not exhaustive because no at-

tempt was made to examine collections

extensively in other than the Nearctic re-

gion. Unless stated otherv^ise, listed spec-
imens, including paratypes of the two
new species, are in the CNCI. Acronyms
for the museums from which material for

this study was examined are listed in ac-

knowledgments. Label collection data has
been standardized to a single format, with

any additional explanatory data given in

brackets. Some records from Canada have
an F.I.S. number, which refers to the For-

est Insect Survey of the Canadian Forest

Service; localities from Finland often have
two sets of numbers separated by a colon,

which is a uniform grid reference (Grid

27°E) explained in Heikinheimo and Raa-
tikainen (1981). LocaHty records from
Canada are listed by province from west
to east and alphabetically by state for the

USA. Locality records for Finland, Nor-

way and Sweden are ordered by biologi-
cal province listed south to north and west
to east; abbreviations used on the labels

for each province are included in brackets.

The numerical codes included as part of

the label data of specimens reared in Swe-
den by Gardenfors are partly explained in

Gardenfors (1986: 21).

Aphidae (Homoptera) nomenclature is

based on Eastop and Hille Ris Lambers

(1976). Invalid combinations as given on
labels of paratypic material are not itali-

cized when given in association with the

valid combination. Mackauer (1968) is

used for nomenclature of Aphidiinae (Hy-
menoptera: Braconidae). The publications
of A.A. Girault are numbered according to

the bibliography of Dahms (1978).

Specimens for scanning electron micros-

copy (SEM) were prepared following Bolte

(1996). The SEM micrograph negatives
were scanned into a computer with a

35mm scanner, digitized, enhanced, and
the final plates compiled and labelled us-

ing Adobe Photoshop®. Distribution

maps were generated using Quickmap ®.

Only those localities whose position could

be determined unequivocally were

mapped so that the maps generally are

less comprehensive than the listed re-

cords.

ASAPHINAE

Pteromalidae, Miscogasterinae, Asaphini Ash-
mead 1904: 328; Peck 1951: 536; Peck 1963:

601; Peck et al, 1964: 36.

Pteromalidae, Asaphinae; Graham 1969: 77;

Burks 1979: 785; De Santis 1979: 125; Dzhan-
okmen 1987: 112; Boucek 1988: 343.

Diagnosis.
—Head with occipital carina

(Figs. 13-17) and genal carina (Figs. 8, 10,

12); left mandible bidentate and right
mandible tridentate (Fig. 18) (except Aii-

sasaphes). Antenna inserted conspicuously
below middle of face, dorsal margin of to-

rulus slightly above to distinctly below
lower orbit (Figs. 1, 3, 5, 7, 9, 11) (except

Ausasaphes), 13-segmented with 1-3 basal

flagellar segments ring-like and /or with-

out longitudinal sensilla (Figs. 19-30). Pro-

notum in dorsal view transverse-rectan-

gular and convexly rounded into neck

(shape not evident in Figs. 43-48 because
of view). Mesoscutum (Figs. 43-48) with

complete, sulcate notauli; axillae not ad-

vanced anterior to base of scutellum. Fore-

wing of fully winged individuals (some

Ausasaphes brachypterous) with marginal
and submarginal veins separated by very
short hyaline region, with relatively long

sHgmal and postmarginal veins, and with

marginal vein at most 2.4 times as long as

stigmal vein. Metasoma with transverse to

elongate, tubular, sculptured petiole (Figs.

43--18).

Asaphes Walker

Asaphcs Walker 1834: 151. Type species: Asaphes

vulgaris Walker; by monotypy.
Isocratus Forster 1856: 53, 58. Unjustified re-

placement name according to Gahan and Pa-

gan 1923: 18; incorrectly considered as pre-

occupied by Asaphus Brongniart.

Notopodwn Dahlbom 1857: 295. Type species:

Asaphes vulgaris Walker; subsequently des-

ignated by Graham 1990: 200. Synonymy by
Graham 1990: 200.
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Parectroma Brethes 1913: 91. Type species: Pa-

redroma huebrichi Brethes; by original desig-

nation. Synonymy by De Santis 1960: 113.

Diagnosis.
—Body black or, more com-

monly, dark with obscure to bright metal-

lic green luster on head and mesosoma.

Head with broad, shallow scrobal depres-

sion occupying most of region between

eyes and anterior ocellus, and smoothly
rounded into parascrobal regions (Figs. 1-

12). Clypeus distinctly delineated by su-

tures and at least slightly convex (Figs. 4,

6). Eye superficially bare or sparsely se-

tose (Figs. 1-16). Flagellum (Figs. 19^2)
with fu, ring-like; fu, ring-like to longer

than wide but without longitudinal sen-

silla; fuj with longitudinal sensilla. Pro-

notum about half as long as mesoscutum

(length not evident in Figs. 43^8 because

of view), evenly setose and with very fine

to distinct net-like engraved sculpture ex-

cept along posterior margin. Mesoscutum

(Figs. 43-48) setose and sculptured like

pronotum except lateral lobes usually

broadly bare and sometimes smooth me-

dially; axillae widely separated; scutoscu-

tellar suture deeply sulcate along anterior

margin of scutellum and for short distance

along anteromedial margins of axillae

(Figs. 43-48); scutellum bare at least pos-

teromedially, with bare frenum delineated

by variedly distinct transverse sulcus

(Figs. 50, 52, 54); prepectus bare (Figs. 61,

63); mesopleuron with shiny, characteris-

tically shaped femoral depression that in-

cludes abrupt or carinate anterior margin,

deep transepistemal pit posteromedially,

and arcuate transepistemal sulcus be-

tween pit and anterobasal edge of meso-

coxa (Figs. 61, 63). Metanotum with three

or more long, curved, paramedial setae di-

rected toward median (Figs. 43-48); meta-

pleuron with supracoxal flange and with

two or more carinae at least on flange

(Figs. 64-66); metacoxa conspicuously se-

tose dorsobasally (Figs. 55-66). Propo-
deum coarsely, irregularly sculptured,

without complete median carina though

often with variedly distinct, inverted Y-

shaped carina, and with long white setae

lateral to each spiracle (Figs. 43-48). Fore-

wing with marginal vein relatively short,

at most 0.3 length of submarginal vein,

subequal in length or shorter than stigmal

vein and shorter than postmarginal vein.

Petiole at least two-thirds as long as pro-

podeum, tubular but divided into dorsal

and ventral parts by lateral sulcus (Figs.

63-66), dorsally reticulate and usually

with irregular longitudinal carinae or

stronger parallel keels (Figs. 43-48, 55-60),

ventrally concave (Figs. 75, 76), and with

anterior margin carinate (Figs. 43-48, 55-

60). Gaster (Fig. 74) with terga low convex,

non-collapsing, and mostly smooth and

shiny, at most with very fine micropunc-
tulate or coriaceous sculpture on Gt,-Gt-;

Gt, and Gt, occupying at least half length

of metasoma; Gt, basally with at most 4

setae dorsolaterally near petiole (Figs. 43-

48, 55-60); GSj concave basolaterally for

reception of posterolateral margin of pet-

iole and with A-or n -shaped, often lon-

gitudinally carinate, basomedian projec-

tion (Figs. 75, 77, 78).

Discussion. —
Asaphinae was first estab-

lished as the tribe Asaphini in the pter-

omalid subfamily Miscogasterinae by
Ashmead (1904). The group has been rec-

ognized as a subfamily of Pteromalidae

since Graham (1969). Graham (1969: 78)

stated that "the group appears to me dis-

tinct enough to be regarded, at least pro-

visionally, as a subfamily," but he did not

list any features that he considered differ-

ential and simply keyed out assigned gen-

era in three places in his key to pteromalid
subfamilies. He classified three genera in

Asaphinae, Asaphes, Hi/pehmerus Girault,

and Bainvnlia Waterston, and tentatively

proposed that Bairamlia Waterston (1929)

was a junior synonym of Parasiiphodes

Schulz (1906) (Graham 1969: 84). Howev-

er, Boucek (1988) not only treated Parasa-

phodes as a valid genus, he established the

new subfamily Parasaphodinae for it.

Boucek (1988) also removed Bairamlia
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from Asaphinae, stating (p. 343) that it

"seems to have closer relation with the

current Miscogasterinae," and assigned
two additional genera to the subfamily,

Ausasaphes Boucek and Enoggera Girault.

In addition to keying out assigned genera
in two places in his key to genera Boucek

(1988: 343) listed several features that

"seem to be of major importance" for the

subfamily. In the course of this study we
saw specimens (CNCI) of an undeter-

mined number of species from Central

and South America that appear to belong
to a fifth, undescribed genus that should

be classified in Asaphinae.
It is beyond the scope of this study to

determine the validity or limits of the sub-

family in Pteromalidae or to resolve the

relationships of the genera currently as-

signed to Asaphinae. The diagnoses given
above are based on examination of the

four currently assigned genera and the un-

described genus from the Neotropical re-

gion. Asaphes is distinguished from the

other four genera by one apparent autapo-

morphy, the presence of long, paramedial,

medially-directed setae on the metanotum

(Figs. 43-48, 55-60). Other Asaphinae
have the metanotum bare.

Both Ausasaphes and Enoggera are re-

stricted to Australia and can be identified

using the key provided by Boucek (1988).

Hyperimerus was previously thought to be

Holarctic, but during the course of this

study we saw two females of a new spe-
cies from Guatemala (CNCI) that is simi-

lar to H. corvus Girault and a single female

(CNCI) from Thailand that represents an-

other new species. Asaphes is the most

widely distributed genus, though it likely
was introduced into Australia by man
(Boucek 1988). The keys of Graham (1969),

Boucek and Rasplus (1991), or Boucek and

Heydon (1997) can be used to differentiate

Asaphes from Hi/perimerus and from other

pteromalid genera, though features used
in all three keys require slight clarification.

Graham (1969: 78) was inaccurate in stat-

ing that the gena of Hyperimerus is not bor-

dered by a sharp carina. Also, the petiole
of Asaphes is transverse in some species

though certainly it is much longer and
more conspicuous than that of Hyperime-
rus (see Graham 1969: 78 and Boucek and

Rasplus 1991: 30). The differentiating cou-

plet for Asaphes in Boucek and Heydon
(1997: 567) has to be modified with the

discovery that some species have a dis-

tinctly sculptured frenum (Figs. 50, 52).

Asaphes is further distinguished from Hy-
perimerus by having a setose metanotum

(Figs. 43-60), the basal gastral tergum
sparsely (Figs. 43-48, 55-60) rather than

extensively setose near the petiole (Gra-
ham 1969), the prepectus bare (Figs. 61,

63) rather than setose, and the anterior

margin of the femoral depression abruptly

margined (Figs. 61, 63).

Species of what we consider to be the

new Neotropical genus more closely re-

semble species of Asaphes than Hyperime-
rus because individuals have a long peti-
ole and sparsely setose gaster. However,

they are readily distinguished from spe-
cies of Asaphes by a distinctly reticulate

femoral depression, mostly smooth and

shiny propodeum with a straight median

carina, uniformly cylindrical and longitu-

dinally carinate petiole, evenly convex
and entirely or anteriorly longitudinally
carinate first gastral sternum, and conspic-

uously setose eyes.

Biology.
—

Species of Asaphes have usu-

ally been considered to be hyperparasites
of aphids (Homoptera: Aphididae),
through the following primary parasites:

Aphidiinae (Ichneumonoidea: Braconi-

dae), Encyrtidae, and Aphelinidae (Chal-

cidoidea) (Hagen and van den Bosch

1968). However, there are a few published
records of other Homoptera or predators
of aphids as hosts. Lai (1934) reared a spe-
cies identified as A. vulgaris from nymphs
of the pear psylla, Psylla pyricola Forster

(Homoptera: Psyllidae), in Scotland, and
McMullen (1966) reared A. suspensus (mis-
identified as A. vulgaris in McMullen 1996,

1971, and in Philogene and Chang 1978)
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from P. pyrkola in British Columbia, Can-

ada. In both instances the Asaphes likely

was a hyperparasite because also reared

were Prionomitus mitratus Dalman (Encyr-

tidae) and Trechnites insidiosus (Crawford)

(Encyrtidae), respectively. Brown and
Clark (1960) reared three females of A.

brevipetiolatiis (as Asaphes sp.) from a pu-

parium of Neocnemodon coxalis (Curran)

(Diptera: Syrphidae), a predator of the bal-

sam woolly aphid, Adelges piceae (Ratze-

burg), likely as a hyperparasite because

four specimens of Syrphophagus quadrima-
culatus (Ashmead) (Encyrtidae) were
reared from the same puparium. Wehave

seen additional specimens of A. brevipe-

tiolatus whose labels and host remains in-

dicate they were reared from syrphid lar-

vae, as well as rearings from the spruce
budworm, Choristoneura fumiferana (Clem-

ens) (Lepidoptera: Tortricidae), and the

balsam fir sawfly, Neodiprion abietis (Har-

ris) (Hymenoptera: Diprionidae). One

specimen reared from C. fumiferana had an

unidentified braconid cocoon associated,

indicating that A. brevipetiolatus is a hy-

perparasite of the spruce budworm. Mul-

tiple specimens of A. brevipetiolatus asso-

ciated with some rearings indicate that it

is or can be a gregarious parasite.

Species of Asaphes are ectoparasites and

except for A. brevipetiolatus apparently al-

most always solitary hyperparasites. Usu-

ally they are secondary hyperparasites,

ovipositing into mature larvae, prepupae
or pupae of the aphidiine, encyrtid, or

aphelinid primary parasite within the

aphid mummy.The primary parasite is al-

most immediately paralysed by a venom
as part of oviposition and further devel-

opment is prevented regardless of the

stage attacked (Sullivan 1972, Keller and
Sullivan 1976, Bocchino and Sullivan

1981). Studies have also shown that spe-
cies can be tertiary hyperparasites if the

primary parasite has already been parasit-
ized by some other secondary parasite,
such as by species of Megaspilidae (Hy-

menoptera: Ceraphronoidea) or Charipi-
dae (Hymenoptera: Cynipoidea) (Gris-

wold 1929, Sullivan 1972, Carew and Sul-

livan 1993), or by another Asaphes (Levine
and Sullivan 1983). Sullivan (1972) also

showed for A. californicus, and Keller and

Sullivan (1976) for A. suspensus (as A. lu-

cens), that females will make multiple at-

tacks and drillings of the same aphid

mummy and frequently deposit more
than one egg, though in all cases only a

single adult emerged. However, superpar-
asitism and multiparasitism are possible

though probably very rare because Carew
and Sullivan (1993) reared two dwarf fe-

male A. suspensus (as A. luceus) from one

aphid mummy,and a dwarf male together
or with another secondary parasite from

another mummy.
Host feeding was demonstrated for A.

californicus by Sullivan (1972), for A. sus-

pensus by Keller and Sullivan (1976), and

for A. vulgaris by Le Ralec (1995). A feed-

ing tube is constructed prior to oviposi-
tion. Once feeding is completed the ovi-

positor is reinserted, the feeding tube bro-

ken by the ovipositor, and an egg depos-
ited (Keller and Sullivan 1976). Griswold

(1929) described and illustrated the im-

mature stages. Mating habits are de-

scribed by Griswold (1929) and Sekhar

(1958).

KEY TOSPECIES OF ASAPHESWALKERFROMAMERICANORTHOF MEXICO

1 Female 2

Male 7

2(1) Head in frontal view subquadrate with dorsal margin of torulus distinctly below lower

orbit (Figs. 1, 2); malar space as long as width of eye or longer and at least 0.7 eye

length (Figs. 1, 2); frenum with distinct net-like sculpture similar to that on scutellum

(Figs. 49, 50, 55); forewing with very narrow speculum, the bare area closed basally
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by setae and with line or lines of setae immediately behind submarginal vein on disc

(Fig. 73) Asaphes brevipetiolatus n. sp.

- Head in frontal view transverse-subtriangular with dorsal margin of torulus about in

line with lower orbit (Figs. 5-12); malar space at most about 0.8 width of eye and less

than 0.65 eye length; frenum usually smooth and shiny except for longitudinal carinae

near lateral margin (Figs. 56, 57, 59, 60); forewing sometimes with broad speculum
and without setae near submarginal vein on disc (Figs. 68, 70) 3

3(2) Frenum with distinct, uniform, engraved net-like sculpture similar to scutellum (Figs.

51, 52)'; metapleuron bare (Fig. 65); petiole at m.ost as long as wide and usually slightly

though obviously transverse (Fig. 51); legs with at least trochanters and all but extreme

apices of femora dark (trochantelli rarely yellowish); forewing with speculum basally

closed by setae and with line or lines of setae immediately behind submarginal vein

on disc (Fig. 72) Asaphes petiolatus Zetterstedt

Frenum usually broadly smooth and shiny except for longitudinal carinae near lateral

margins (Figs. 56, 59, 60), but if with obscure net-like sculpture paramedially and along

posterior margin (Fig. 54) then metapleuron with at least some setae anteroventrally

and often conspicuously setose (Figs. 61, 62); petiole usually at least slightly longer

than wide except sometimes if metapleuron also setose (Figs. 44-48); legs usually en-

tirely yellowish or at least with trochanters yellowish; forewing sometimes with broad,

open specidum and without setae near submarginal vein on disc (Figs. 68, 70) 4

4(3) Metapleuron with at least several setae anteroventrally and usually more extensively

setose (Figs. 61, 62); legs with trochanters dark, concolorous with femora; forewing

with speculum basally closed by setae and with line or lines of setae immediately
behind submarginal vein on disc (Fig. 71) Asaphes hirsntus n. sp.

Metapleuron bare (Figs. 63-66) or at most with one or two short seta anteroventrally;

legs usually with at least trochanters yellowish and often uniformly light colored, but

if trochanters dark then speculum broad, open, and disc without setae near submar-

ginal vein (Figs. 68, 70) 5

5(4) Speculum distinct, broad basally and narrowed toward stigmal vein, without setae

near submarginal vein and immediately beyond basal setal line at least as wide as

distance between first and third setal lines on disc (Fig. 70); head in dorsal view

dishnctly concave between inner orbits (Fig. 15); hind leg with trochanter and femur

(except often trochantellus and apex) infuscate to black [east of Manitoba in Canada

and northeastern seaboard states in USA] Asaphes vulgaris Walker
- Speculum variedly distinct, most often with line of setae behind submarginal vein

separated from vein by distance at most equal to distance to next setal line (Fig. 67),

but sometimes with relatively broad speculum basally closed by one or more setae

(Fig. 68); head in dorsal view shallowly concave between irmer orbits (Fig. 16); hind

leg uniformly yellowish or with trochanter and trochantellus usually yellowish (very

rarely black) in contrast to infuscate or black femur [transcontinental] 6

6(5) Legs more or less uniformly light-colored, yellow; forewing always with several setae

close to submarginal vein on disc, hence speculum very poorly developed (Fig. 69). .

Asaphes suspensus Walker

Legs with at least metafemur in part darker than light-colored metatrochanter unless

metacoxa also light-colored, and then forewing with broad speculum except for one

or two setae interrupting bare area (Fig. 68) Asaphes califomicus Girault

7(1) Antenna with scape and pedicel yellowish, contrasting distinctly with dark flagellum;

scape with ventral margin sinuate, protuberant ventrobasally and tapered apically

(Figs. 31, 32); head with dorsal margin of torulus distinctly below lower orbit (Figs. 3,

4) Asaphes brevipetiolatus n. sp.

Antenna more or less uniformly dark or with flagellum lighter in color; scape usually

almost cylindrical or spindle-shaped (Figs. 34, 36, 38, 40, 42); head with dorsal margin
of torulus almost in line with lower orbit (Figs. 5-12) 8
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8(7) Outer surface of scape with variously elongate-oval or lanceolate microsetose sensory

region (Figs. 33, 34a); legs usually u^ith at least metafemur distinctly darker than meta-

trochanter unless metacoxa also yellov/ish-brown Asaphes califortiicus Girault

- Outer surface of scape without distinct setal patch, at most with linear setal band along
ventral margin (Fig. 40a); legs varied in color, but often uniformly yellowish or with

trochanters similarly dark as femora 9

9(8) Metapleuron with at least 3 setae in extreme anteroventral angle, and often much more

extensively setose (Figs. 61, 62); forewing without distinct speculum, disc setose behind

submarginal vein, the distance between vein and first setal line only slightly greater

than distance between first and second setal lines; metafemur and metatrochanter

usually dark; scape usually with slightly concave to flat ventral surface over at least

apical two-thirds (Fig. 36a) Asaphes hirsuhis n. sp.

Metapleuron bare (Figs. 63-66); other features varied but usually either forewing with

distinct speculum (Figs. 68, 70) or legs yellowish beyond coxae and scape without

distinctly differentiated ventral surface 10

10(9) Forewing disc with broad speculum narrowed toward stigmal vein, but over most of

length width of bare band about equal to distance from first to third setal lines on

dorsal surface of disc (Fig. 70); basal cell with single line of setae behind submarginal
vein except apically near basal setal line (Fig. 70); legs often with at least metafemur

dark; frenum smooth and shiny (Fig. 60); petiole at least 1.25 times as long as wide

(Figs. 59, 60) Asaphes vulgaris (Walker)
- Forewing disc with at least 3 setae on dorsal surface separated from submarginal vein

by distance about equal to width of vein or by distance between first and second setal

lines (Figs. 69, 72); basal cell with more than one line of setae behind submarginal vein

over most of length and often more or less uniformly setose (Figs. 69, 72); legs usually

entirely yellowish; frenum sometimes with fine sculpture (Figs. 52, 58); petiole some-

times less than 1.2 times as long as wide (Fig. 58) 11

11(10) Legs entirely yellowish beyond coxae; frenum smooth and shiny (Fig. 59); petiole

usually at least 1.2 times as long as wide (Fig. 59) Asaphes suspensus (Nees)
-

Legs with trochanters, trochantelli and most of femora dark-; frenum with fine sculp-

ture at least paramedially (Fig. 58); petiole at most 1.15 times as long as wide (Fig. 58)

Asaphes petiolatus Zetterstedt

' Females from western Europe sometimes with frenum quite broadly smooth with only very obscure sculp-

ture.

^ Some western European males with legs almost entirely yellow beyond coxae, see 'Recognition' for A. pe-

tiolatus.

Asaphes brevivetiolatllS Gibson and 45'W, 2000 m, 9.VII.86, H. Goulet, subalpine meadow

Vikbere new species
'^ ^ ' ^'''^^'^^ '^'^""' 12.VIII.53, F.I.S. No. A803D, ex.

I ia 1? 10 on •Ti To ^^ 1Q svrphid, hostprob.aphidO 9,NFRC). FortMacKay,
(Figs. 1^, 13, 14, 19, 20, 31, 32, 43, 49, 2.8 km N bridge, 2.IX.79, G.J. Hilchie & J. Ryan, mix-

50, 55, 64, 73) conifer forest (2 9 ). Jasper Gate, 2.111,51, F.I.S. No
A3125B, ex. syrphid, host prob. aphid (2 9, NFRC).

T>/fK- matcnnl.-Holoti/pc. female (CNCI, Type No.
j^^p^^ National Park, Maligne Road, 7.VI11.50, F.I.S.

22267): CANADA, New Brunswick, F'ton [Frederic- ^o. A615A, ex. Metasyrphus lapponicus (3 5, NFRC).
ton), em. June 23, 1966, R.C. Clark, AP.66-10-2, ex. obed, 21.VIII.50, F.I.sl No. A20H9C, ex. Metas\/rp^hus

Syrphidae. Allotype, male (CNCI): same data as ho-
lapponicus (4 9, NFRC). Rocky Mountain House, 23

lotype. Paratypes: CANADA. Yukon Territory: Ross mi. NW, 17.VIII.53, F.I.S. No. A781D, ex. syrphid.

River, 16.IV-31.VIII.84, S.&J. Peck, aspen willow river host prob. aphid (1 9, 1 S, NFRC). Seebe, 13.VI.68,

terrace (1 9, 2 S). British Columbia: Manning Pro- ex. Croiiuirtiuin coinivulnu- (iun^us). Pinus contort:! wyr.

vincial Park, 2 km N Blackwall Peak, 49°07'N 121' latifolia, 688 1190 03. Manitoba: Picnic Bog, 6.VI.61,
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F.I.S. (1 9, NFRC). Warkworth near Churchill,

29.VI.52, J.G. Chillcott (1 9 ). Quebec: Ct. Jette, RIF

'40, 5103B, em. 18.VI1I, ex. Syrphidae sp.? (2 9).

Forbes, 26.VI.52, L. Daviault, associated with Choris-

toneiira fiimiferana, rearing no. 20 (5 9 ). Laniel,

9.VI1I.40, C.E. Atwood, experiment no. 12131-69, Cn-

coecia fumiferana (2 9). Montcalm, em. 19.V1.11 from

sp. B [?] worm, parasite of Tortris fumiferana (1 3 ).

New Brunswick: same data as holotype (2 9, 3 d; 1

9 and 6 used for SEM). Fredericton, em. 8.VII.47,

N.R. Brown, 18839-4d5, ex. Neocnenwiim coxalis (8 9,

1 u ). Newfoundland and Labrador: Gallants,

9.VI1.57, 57-0016(01) BIO (4 9, AFRC), 14.VI1.59, 59-

6009(01) A1-A9 {19,6 6 ), F.I.S., host: Neodiprion abie-

tis. Uncertain locality (likely Newfoundland or New
Brunswick): 23 [mi. ?) NW Rocky, 17.VIII.53,

53A781D, ex. syrphid (6 9, 8 d). USA. Alaska: Fair-

banks, 23.V1.45, 45-19058, par. aphids on wild rasp-

berry (1 9, USNM). Colorado: Green Mountain Falls,

Canyon, 10.VIII.41, 10,000', H.H. Ross (1 9, INHS).
Idaho: Bounds Creek, Fairfield, 5.1X.63, H. Flake & K.

Lister, Hopk US no. 50-718a, host: attached pupae

(Syrphidae) (8 9, USNM). Maine: Liberty, em.

8.VL48, parasite 48-Cll syrphid fly, beaten ex. Fir (2

9, USNM). Megalloway, 23.VL49, parasite 49-255,

Neodiprion abietis, beaten ex. Fir (6 6, USNM). Wash-

ington: Yakima Co., Green Lake Road, 31.V1II.94, K.S.

Pike, ex. Bhicus sp. or ichneumonid, from Cinara chi-

nookiana or unknown on Abies tasiocarpa (subalpine

fir) (1 3, WSUC).
EXTRALIMITAL—FINLAND (FENNIA, SUOMI).

Savonia australis [= Sa, ESJ: Ristiina, 6826:502,

29.V11.83, M. Koponen (1 6, DAZH). Ostrobottnia

borealis, N part [= ObN]: Pello, Pentik, 7417:368,

28.VL97, V. Vikberg (1 9, VVPC). Kuusamo [= Ks]:

Kuusamo, 7358:596, 27.V1.82, M. Koponen (1 9,

DAZH).

Etymology.
—From the Latin brevis, short,

and petiolus, stalk, in reference to the

transverse petiole of this species.

Female. —Head and mesosoma black

with obscure metallic green luster under

some angles of light; legs entirely black or,

more often, black or dark brown with ex-

treme apex of femora, extreme base and

apex of tibiae to entire tibiae, and tarsi

lighter in color, rufous to yellowish. Head

subquadrate in frontal view (Fig. 1), width

at most 1.2 times height, and in lateral

view lower face abruptly to almost right-

angled relative to upper face (Fig. 2); in-

terorbital region in dorsal view deeply,

broadly concave (Fig. 13); gena as long as

or slightly longer than eye width and at

least 0.72 eye length; dorsal margin of to-

rulus distinctly below lower orbit (Figs. 1,

2). Antenna (Fig. 19) with pedicel length
about 3 times greatest width; funicle with

fu, ring-like, fu.-fuj subquadrate (Fig. 20),

and fus-fu„ increasingly transverse. Me-
soscutum (Fig. 43) with mesoscutal lateral

lobes broadly bare medially, and with fine

engraved net-like sculpture over bare

area. Scutellum mostly bare except along
extreme anterior and lateral margins (Fig.

43); frenum with distinct, uniform, en-

graved net-like sculpture similar to scutel-

lum (Fig. 50). Metapleuron with at most 5

setae anteroventrally, these setae mostly
in line along base of metapleural flange.

Forewing with basal cell evenly setose

(Fig. 73); disc with narrow speculum, the

speculum closed basally by setae and with

one or more lines of setae immediately be-

hind submarginal vein (Fig. 73). Petiole in

dorsal view distinctly transverse, length
1.4-1.7 times width, reticulate with irreg-

ular longitudinal carinae or stronger keels

(Fig. 49).

Male. —Antenna with scape, pedicel and

fu, yellow to yellowish-orange, contrast-

ing distinctly in color with rest of dark fla-

gellum; color pattern otherwise similar to

female except head and mesosoma usually
with more distinct metallic green luster;

legs usually more extensively light-col-

ored, but at least hind leg brownish ba-

sally, including trochanter. Scape (Figs.

31-32) with dorsal margin slightly convex,

ventral margin sinuate so as to be broad-

est subbasally and tapered to apex; inner

and outer surfaces uniformly setose and

sculptured. Pedicel (Figs. 31-32) length
about 3 times width and about 0.40-0.45

scape length. Flagellum length subequal
to head width; funicle (Fig. 31) with all

segments at least slightly transverse or

with one or more of fu,_, quadrate to very

slightly longer than wide. Structure oth-

erwise similar to female except head in

dorsal view with interorbital region even

more deeply, broadly concave (Fig. 14);

malar space only about 0.77-0.87 eye
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width and 0.5-0.6 eye length; petiole usu-

ally only slightly transverse (Fig. 55); and

sculpture of frenum often distinctly finer

than on scutellum (Fig. 55). Setal pattern
similar to female except metapleuron with

at most 2 short setae.

Distribution. —Holarctic; in North Amer-
ica transcontinental within the Boreal re-

gion and extending south along the Cas-

cade and Rocky Mountains into Colorado

(Fig. 79).

Biology.
—

Asaphes brei'ipetiolatus is a par-
asite of Neocnemodou coxalis (Curran), Meta-

syrphus lapponicus (Zetterstedt) and possi-

bly other Syrphidae (Diptera) based on as-

sociated host pupal remains and label

data. The balsam fir sawfly is also indi-

cated as a host because two cocoons of

Neodiprion abietis (Harris), one with two

emergence holes and the other torn in

half, are preserved with specimens. Labels

from three different rearings in Quebec in-

dicate that A. brevipetiolatus is also a par-
asite of the spruce budworm, Choristoneu-

ra fumiferana (Clemens). Although there

are no associated host pupae, one of the

two Laniel specimens has an unidentified

braconid cocoon preserved with it, indi-

cating that A. brevipetiolatus could be a hy-

perparasite of the spruce budworm
through braconid primary parasites. There

is also a single record, based on label data,

of the species parasitizing an unidentified

aphid on wild raspberry, plus a rearing
from either Cinara chinookiana Hottes or an

unknown aphid via either Blacus sp. (Bra-

conidae) or an unidentified ichneumonid.

More than one emergence hole in some

syrphid puparia and one balsam fir sawfly
cocoon, plus multiple-mounted speci-

mens, labelling, or both, for these two
hosts and two of the three spruce bud-

worm records indicate that A. brevipetiola-

tus is often gregarious when parasitizing

larger non-aphid hosts. It remains to be

demonstrated more conclusively that the

balsam fir sawfly and spruce budworm
are more than just accidental hosts, and
whether A. brevipetiolatus is a primary or

hyperparasite of these two species. How-
ever, based on current evidence it seems

likely that host acceptance for A. brevipet-

iolatus includes not only syrphid larvae

but other relatively large, oblong, brown-

ish pupae or cocoons on coniferous trees.

This suggests an evolutionary progression
in Asaphes from parasitism of hymenop-
terous primary parasites of aphids, to syr-

phid-larvae predators of aphids and their

parasites, to other hosts that resemble syr-

phid larvae.

Remarks. —Males are easily distin-

guished by structure and color of their

scape and pedicel, both are yellowish in

distinct contrast to the flagellum beyond
fu,. Also, the pedicel is conspicuously

long, almost half the length of the scape,
and the scape is widened subbasally so

that its ventral margin is sinuate (Figs. 31,

32).

Females are distinguished by a combi-

nation of features, including a sculptured
frenum (Fig. 50), dark trochanters and tro-

chantelli, closed speculum (Fig. 73), trans-

verse petiole (Fig. 49), and unique head

structure (Figs. 1, 2). Because the legs are

almost uniformly dark basally, females

most closely resemble those of A. vulgaris,

A. petiolatus and A. hirsutus, but are distin-

guished from all three species by de-

scribed head structure. Absence of a broad

speculum further differentiates females

from those of A. vulgaris. Those A. brevi-

pietiolatus females with setae on the meta-

pleuron are more likely to be mistaken for

females of A hirsutus, particularly because

some A. hirsutus females have a slightly

transverse petiole (Fig. 53) and some have

the frenum extensively, though finely

sculptured. However, in A. hirsutus the

frenum is always more or less broadly
smooth immediately behind the frenal sul-

cus even though often sculptured poste-

riorly (Fig. 54). Only head structure readi-

ly differentiates females of A. brevipetiola-

tus and A. petiolatus.
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Asaphes califomicus Girault

(Figs. 7, 8, 21, 22, 33, 34, 44, 56, 63, 67,

68, 76)

Asn/'/ies califomicus Girault 1917[330]: 1. Type
data: USA: California [Spreckels], [25] Sep-
tember [1916]; reared from [parasitized]

Aphis nunicis; [Chittenden No. 1671]; C.F.

Stahl [collector]. Sex described: female. Ho-

lotype by monotypy; USNM, type no. 21411.

Female. —Head and mesosoma dark

with varying intensity of olive green me-

tallic luster under some angles of light;

legs with trochanters and trochantelli al-

most always uniformly yellowish to yel-

lowish-brown, at least middle and hind

femora black except often apically, and

tibiae and tarsi usually yellowish to red-

dish-brown. Head transverse-triangular in

frontal view (Fig. 7), width at least 1.25

times height, and in lateral view lower

face evenly curved into upper face (Fig. 8);

interorbital region in dorsal view relative-

ly shallowly concave; gena length about

0.62-0.80 eye width and 0.50-0.65 eye

length; dorsal margin of torulus approxi-

mately in line with lower orbit (Figs. 7, 8).

Antenna (Figs. 21, 22) with pedicel length
at most about 2.5 times width; funicle with

fu, ring-like, fu_,-fu4 quadrate to trans-

verse, and fu5-fu8 increasingly transverse.

Mesoscutum (Fig. 44) with lateral lobes

broadly bare medially, and either smooth
and shiny or with fine, engraved net-like

sculpture over bare area. Scutellum (Fig.

44) mostly bare except along extreme an-

terior and lateral margins; frenum smooth
and shiny except finely carinate laterally.

Metapleuron bare. Forewing with basal

cell evenly setose to bare except for single
row of setae on dorsal surface (Fig. 68);

disc often without distinct speculum, dis-

tance between either basal setal line or

submarginal vein and first setal line on

disc at most about equal to distance be-

tween first and third setal lines on disc

(Fig. 67) or, if with large and conspicuous

speculum, then bare region with at least 2

dorsal setae within bare region, the setae

usually separated from basal vein and / or

submarginal vein by distance about equal
to length of setae or less (Fig. 68). Petiole

at least quadrate and usually slightly lon-

ger than wide, but less than 1.3 times as

long as wide (Fig. 44), reticulate with ir-

regular longitudinal carinae (Fig. 44) or

stronger keels.

Male. —Color pattern similar to female

except legs sometimes entirely yellow

(more commonly with at least metafemur

infuscate to black); antenna usually uni-

formly brown to black except sometimes

apex of pedicel and fu, lighter in color.

Scape (Figs. 33, 34) length about 3.5-5.0

times width, ovoid to spindle-shaped,
with dorsal and ventral margins convex to

subparallel over most of length; outer sur-

face with subbasal, ovoid to elongate-lan-

ceolate, microsetose sensory region (Figs.

33, 34a); inner surface with line of ven-

trally directed setae, often from along fine

ridge, parallelling ventral margin of scape
below midline and mediolongitudinal
bare, smooth band (Fig. 34b). Combined

length of pedicel and flagellum less than

2.5 times scape length (Fig. 33) and at

most subequal in length to head width; fu-

nicle with all segments at least slightly

transverse or with one or more of fu,_s

quadrate to very slightly longer than

wide. Structure and setal pattern other-

wise similar to female except petiole al-

ways distinctly (about 1.25-1.80 times)

longer tlian wide (Fig. 56) and sometimes

entirely reticulate without longitudinal ca-

rinae.

Distribution. —Restricted to western

North America within the Nearctic region,

except for one anomalous record from

Georgia (see further under 'Remarks')

(Fig. 82). CANADA. Yukon Territory,

British Columbia, Alberta. USA. Alaska,

Arizona, California, Colorado, ? Georgia,

Idaho, Kansas, New Mexico, Nevada, Or-

egon, Washington, Utah. EXTRALIMI-
TAL. MEXICO(BMNH: 9, (5;CNCI: 9,3;
EMEC: ?), ARGENTINA(MLPA: 9, S;

TAMU: 9, 6); BOLIVIA (USNM: 9),
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Table 1. Host information for Asaphcf cnlifoniiciis based on observed specimens; a question mark follows

rearings or identifications indicated as questionable on the labels. Unless otherwise footnoted, all 'aphid or

other hosts' are Homoptera (Aphidoidea: Aphididae) and all 'associated primary hosts' are Hymenoptera
(Braconidae: Aphidiinae).

Aphid or other Hosts Associated Primarv Hosts
Museum

Acronvms

Acyrthosiphon lactucae (Pas-

serin)

A. pisuin (Harris)

Amphoroplwrii rubi (Kalten-

bach)

Aphis sp.

A. ccanoDii Clarke

A. fabnc Scopoli
A. goss\/pii Glover

A. hederae pseiniohetierae

Theobald

A. helianthi Monell

A. holociisci Robinson

A. rumicis L.

A. sambuci L.

A. spiraecola Patch

A. I'arians Patch

Aphthargelia symphoricarpi

(Thomas)

Brachycauiius caniui (L.)

6. helkhrysi (Kaltenbach)

6. tragopogonis (Kaltenbach)

Brachycorynelln aspaiagi

(Mordvilko)

Braggia sp.

B. eriogoni (Cowen)

Brevicoryne hrassicae (L.)

Capitophorus claeagni (del

Guercio)
Ciwariella acgopodii (Scopoli)

C. paslinacac (L.)

Acuiitliociuidus sp. ?

Ap^liidius sp.

A. alius Muesebeck

A. nigripes Ashmead
A. smithi Sharma & Subba Rao

Diacretus sp.

Ephedrus sp.

Lysiphlebus {Adialytus) salicaphis

(Fitch)

L. (Phlebus) testaceipes (Cresson)

Pauesia cnlifornicus (Ashmead)
Praon sp.

T. (Trioxys) ccmplniwtiis Quilis

T. (Trioxys) curvicaudtis Mackauer

Praon sp.

Apliidius sp., A. eroi Haliday, A. smi-

tlii Sharma & Subba Rao

Praon pcquodorum Viereck

Lysiphlebus sp.

Aphidius sp.; Lysiphlebus (Phlebus)

testaceipes (Cresson)

Lysiphlebus (Phlebus) testaceipes

(Cresson)

Ephedrus californicus Baker; Lysiphle-

bus (Phlebus) testaceipes (Cresson);

Praon sp.

Alhxysta sp.

Lysiphlebus (Phlebus) testaceipes

(Cresson); Praon sp.

Diaeretiella rapae (M'Intosh)

Lysiphlebus (Phlebus) testaceipes

(Cresson)

Diaeretiella rapae (M'Intosh)

VVA
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Table 1. Continued.

221

Aphid or other Hosts Associated IVimarv Hosts
Museum

Acronvms

Chaeto$ip!wn {Peiilnlriclwpuf)

fragarnefolii (Cockerell)

Chaitophorus pcpulifotii

(Essig)

Chaitophorus salkkola Essig
Cinara ponderosae (Williams)

Diuraphis iioxia (Mordvilko)

Dysapliis (Pomapliii) plaii-

tagiuca (Passerini)?

Elatobium aWietiiium

(Walker)

Ericaphis gentneri (Mason)

Essigella sp.

E. californica (Essig)

E. pini Wilson

Eucalliptcni!. tiliae (L.)

Euceraphis punctipcnnis (Zet-

terstedt)

Flabellomicrosiplnmi knOivl-

toni Smith ?

Hayhurstia atriplkis (L.)

Hyiihpterus pruni (Geoffroy)

Hi/peromyzus {Neoiiasonovia)

nigrkornis (Knowlton)
lllinoia sp.

/. nzalene (Mason)
/. tirwikndri (Monell)
/. niorrisL'iti (Swain)
/. sinipsoui (MacGillivrav)

/. subviridis (MacDougall)

MacrosiphpiikUa ludcivkianac

(Oestlund)

Macrosip'hum sp.

M. dydcsmithi Robinson

M. creelii Davis

M. euphorhiac (Thomas)

M. parvifclii Richards

M. rosae (L.)

Metopu'lcphiiiKm dirfwdum

(Walker)

Mkrolophium cariwsuni

(Buckton)

Myzocallh sp.

M. coryli (Goeze)

Myzus [Nectarcfiphcn) persi-

cae (Sulzer)

Nasoucvui nquilegiae (Essig)

Aphidius sp.

Ephcdnca sp.

Pauesia sp.

Diaretklla rapae (M'lntosh)

Praon uiikuni Smith

Aphidius sp.

Alloxysta sp.; Prnon uiuciim Smith

Diaeretus sp.

Aphidius sp.; Diaeretus sp.

Priwu sp.

Diaretielln rapae (M'lntosh)
Praon sp.

Praon sp.

Alloxysta sp.; Aphidius sp.

Praon sp.

Aphidius sp.

Aphidius sp.; Praon sp.

Praon sp.

Alloxysta sp.; Aphelinus sp.'; Af/ii-

rfius nigripes Ashmead

Aphelinus sp.'; Aphidius sp., /4. a/iks

Muesebeck; Praon sp.

Praon sp.

T. (Trioxys) pallidas (Haliday)
T. (Trioxys) pallidas (Haliday)

Aphidius sp., A. matricarme Haliday;

Diaeretus rapae (M'lntosh); Lysiphlc

bus (Phlebus) testaceipes (Cresson);

Praon sp., P. unicum Smith

CA

WA

WA

WA

WA
WA
AB, CA,

WA

WA

OR,

UCRC, EMEC

WSUC

CA
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AphKl or i.ther Hostb Associated Priniarv Hosts
Museum

Acron\'ms

Obtuskauiia sp.

O. artemisiphita (Knowlton
& Allen) ?

O. coweni (Hunter)

O. filifcliac (Gillette & Palm-

er)?

Oi'atus cratacgarius (Walk-

er)?

Phytomyza ilicis Curtis-

Phowdon humidi (Schrank)

Pseudoepameihaphis tridcnta-

tae (Wilson)

Rhodobiuni poroiiis (Sander-

son)

Rhopnloniyzitf (Jiidciikon) /on-

iccrac (Siebold)

R)ioptiloiiphuiii iiiscrtiini

(Walker)
R. viaidis (Fitch)

R. padi (L.)

Schizolachnus piiurndiatnc

(Davidson)
Sitobium <n'cnae (Fab.)

S. pteridis (Wilson)

Spdoccccus iiiipliciitus Ferris'

Therioaphis riclinu (Borner)

T. trifolii (Monell)

TIjripsnphis sp.

Urok'Kcoii (Lnndiersius) kn-

lonkac (Hottes)

U. russellac (Hille Ris Lam-

bers)

Wahlgreitiella ncrvnta (Gil-

lette)

WA



Volume 7, Number 2, 1998 223

Remarks. —We are uncertain both as to

the limits of morphological variation and
the true range of A. califoniiciis because

there may well be more than one species

represented within a species complex in

the New World. Our concept of A. califor-

nicus is influenced largely by the males,

which have a more or less well developed,
but usually elongate-lanceolate or oval,

sensory region on the outer surface of the

scape (Fig. 34a). Apparently the region is

always setose but the setae are not always
distinct because of what appears to be an

exudate covering the area in some speci-
mens. Also, the more elongate spindle-

shaped is the scape, the less obvious is the

line of setae on its inner surface (Fig. 34b)
because the line is closer to the ventral

margin. At least within the Nearctic re-

gion, females seem to have quite a stable

leg color pattern, with at least the hind leg

having yellowish trochanters in contrast to

darker femora. The size of the speculum
varies considerably, some individuals

have a broad bare band like A. vulgaris

(Fig. 68), others have the disc almost uni-

formly setose (Fig. 67), and others have in-

termediate states. Males and females from

the Nearctic region, like other species rec-

ognized from the Northern Hemisphere,
also consistently have a distinctly sulcate,

crenulate frenal groove (Figs. 44, 56). Be-

cause males sometimes have the femora

entirely yellow or only inconspicuously
infuscate they can easily be mistaken for

males of A. suspeusus if structure of the

scape is not examined carefully. A differ-

ence in antennal color often suffices to dif-

ferentiate unmounted males in ethanol.

Males of A. californicus have uniformly
brown antennae, whereas males of A. sus-

pensiis have the flagellum yellowish or at

least distinctly lighter than the scape.
We have seen one anomalous female

from Georgia (Mcintosh Co., Sapelo Is-

land, 28.IV-9.V.97, scrub sand dunes)

(CNCI). Not only is this locality substan-

tially outside the apparent range of A. cal-

ifornicus, the specimen has legs with the

trochanters to femora almost uniformly
dark (trochantelli yellowish-brown, simi-

lar in color to tibiae), which is an aberrant

color pattern for the species. A basally
closed and relatively narrow speculum in-

dicates that this specimen does not belong
to A. vulgaris, and it does not possess the

distinguishing features of other Nearctic

species whose females are characterized

by dark legs. The only species of Asaphes
otherwise known to occur in the south-

eastern USA is Asapihes suspiensus, which
has entirely yellow legs. Because it was
collected from coastal Georgia it is possi-
ble that it represents an accidentally intro-

duced species that is morphologically sim-

ilar to A. californicus. However, until ad-

ditional females with associated males can

be collected and examined, we tentatively
include the female in A. californicus. The
outlier from Kansas (Wellington, USNM:
2 9,3 6) is typical of the species and de-

finitively identified.

Wehave seen mostly females of Asaphes
from the Neotropical region, but included

are specimens from the countries listed

above that either greatly increase limits of

variation for A. californicus, A. suspensus
and A. vulgaris, or that represent addition-

al species that are very similar to these

species. Some females look superficially
like A. suspensus females because they
have entirely yellow legs (sometimes also

with the coxae brownish rather than dark

with metallic luster). Others are similar to

A. vulgaris females because they have the

trochanters, trochantelli and femora, and

sometimes also the tibiae and tarsi simi-

larly dark. These, and other females hav-

ing a color pattern more typical of A. cal-

ifornicus, can also have different combi-

nations of the following features: specu-
lum usually similarly broad as for A.

vulgaris, though sometimes with 1-3 setae

somewhere within the bare band; frenal

groove often poorly developed, indicated

only by a faint transverse line or if dis-

tinctly sulcate then not distinctly crenu-

late; mesonotum usually shiny with dis-
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tinct metallic sheen, very finely net-like

coriaceous with bare region of mesoscutal

lateral lobe smooth; petiole often obvious-

ly elongate, 1.25-1.60 times as long as

wide; petiole with strong longitudinal ca-

rinae and irregular surface sculpture to

evenly, finely, longitudinally striate-retic-

ulate without longitudinal carinae. Fe-

males with entirely yellow legs tend to

have a shorter petiole with distinct cari-

nae, and always a broad speculum that

distinguishes them from A. suspensus fe-

males. Females with dark legs tend to

have a more elongate petiole and /or one

that is evenly sculptured without or with

only obscure carinae, and often with three

or more setae within or basally closing an

otherwise broad speculum. Both color

forms usually also have a non-crenulate

frenal groove. Finally, all males seen from

South America, including all those asso-

ciated with any of the different female col-

or forms, have a scape similar in structure

to A. californicus, including a varied sen-

sory region on the outer surface. Because

of what currently appears to be a contin-

uum of states in females and the presence
of some sort of sensory region on the

scape of all males we are uncertain of spe-
cies limits in the Neotropical region. How-
ever, we have not seen any Asaphes from
America south of Mexico that we believe

belong to A. suspensus or A. vulgaris (see

respective sections for these two species).
In addition to the NewWorld we have

seen males with an elongate sensory re-

gion on the outer surface of the scape from

the Oriental region [India (CNCI), Taiwan

(UCRC)] and the Palaearctic region [Iran

(TAMU), Morocco (UCRC), Turkey
(UCRC)]. The males from India and Tai-

wan appear to belong to an undescribed

species based on a much longer flagel-

lum —the combined length of the flagel-

lum and pedicel in these specimens is

more than 2.5 times the length of the scape
and distinctly longer (more than 1.2 times)
than the width of the head, and all but the

apical one or two segments are monili-

form to slightly longer than wide. Males,
and associated females, have yellowish or

at least lighter-colored trochanters con-

trasting with variedly infuscate or dark

femora, a coloration similar to that in A.

californicus. The females could be mistaken

for those of A. vulgaris but both females

and males have the speculum closed ba-

sally by setae or have a few setae within

the speculum. Those males from Iran, Mo-
rocco and Turkey with an elongate sen-

sory region on the outer surface of the

scape are otherwise very similar to males

of A. suspensus, including having a similar

forewing setal pattern, entirely yellowish

legs, and short antenna with the pedicel
and flagellum, just the pedicel, or only the

apex of the pedicel yellowish. Further,

some males from Iran were reared along
with typical males of A. suspensus. We
could not find differences in associated fe-

males. It is unknown whether the sensory

region on the scape of some males in the

middle east and northern Africa indicates

a separate species or whether scape struc-

ture is more variable for A. suspensus in

these regions.

Asaphes hirsuttis Gibson and Vikberg,
new species

(Figs. 5, 6, 17, 18, 23, 24, 35, 36, 45, 53,

54, 57, 61, 62, 71, 74)

Type material. —
Holcti/pe, female (CNCI, Type No.

22266): CANADA, British Columbia, Cassiar High-

way, Boyar Lake to Stikene River, 6.VI11.1988, S.&J.

Peck, day car netting boreal forest. Allotype, male

(CNCI): same data as holotype. Paratypes: CANADA.
Yukon Territory: Dempster Hwy, 28.VI-2.VIII.82,

D.M. Wood (2 9, 1 6). Heynes ^nction 10, Deza-

deash Lake, 700-900 m, 2.VIII.89, S.&J. Peck, car net-

ting boreal dry forest (1 9). Herschel Island, 16-24,

26.V1I.71, W.R.M. Mason (1 9, 1 S). Ross River,

16.VI-31.VIII.84, S.&J. Peck (3 9, 1 UCDC). North-

west Territories: Banks Island, Masik River,

10.VII.68, W.M. Mason (1 9). Salmita Mines, 64"05'N

liri3'W, 18.V1.33, J.G. Chillcott (1 9). British Co-

lumbia: same data as holotype (11 9, 5 6). Anahim
Lake to Redstone, 1000-1500 m, 17.V1I.88, S.&J. Peck,

car netting pine sand land (2 9, 3 S). Charlie Lake,

25.V1II.80, R.J. Cannings (1 9, SMDV). Manning Pro-

vincial Park, 2 km N Blackwall Peak, 49°07'N

12r45'W, 2000 m, 9.VI1,96, H. Goulet, subalpine
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meadow (1 6). McLeod Lake, 12.VII.66, #P66-7-12a,

P. A. Rauch, Castilleia (1 6, EMEC); #F66-7-12e, E.G.

Andrews, Castilleia (1 S, EMEC). Manning Provincial

Park, 1400m, 12-14.VII.88, H. Goulet (2 9 ). Mt. Re-

velstoke, 51°02'N 118° 05'W, 1800m, 30.VII.86, H.

Goulet (1 9 ).
Mt. Seymour, N Vancouver, 790 m,

17.V.73, J.R. Vockeroth (1 6). Ocean Falls, 13.VII.60,

E.I. Schlinger, 60-7-28P, secondary parasite reared

from Aphiciius sp., host aphid Neomyzaphis iilnetina (4

9, 4 c?, UCRC). Squamish, Diamond Head Trail,

4600', 10, 11, 29, 30.VIII.53, W.R.M. Mason (8 9, 2 cj).

Summerland, 5.VI.59, R.E. Leech (1 6). Terrace,

18.VI.60, J.G. Chillcott (1 9). Vancouver Island, For-

bidden Plateau, Wof Courtenay, 1.VII.66, #F66-6-29b,

on Olopanaz homdiim (1 9, 1 6, EMEC), #F66-7-lb,

ex. aphids on Achly^ tnphylla (1 9, 1 c5, EMEC), #F66-

7-le, ex. Macrosiphini on Vaccinium ovalifolium (1 S,

EMEC), #F66-7-lf, 2 mi. NWof Courtenay, on man-
zita-like Ericaceae (2 6 , EMEC), E.G. Andrews. Van-

couver Island, 12 mi. E Port Alberni, 30.VI.66, P.

Raunch, P66-6-30A, Woodumniia sp., Macrosiphum

ptcriiits (1 9, 1 (J, EMEC). Winfield, 20.III.54, F.I.S. no.

541, PiHHS pondemsa cone (1 6). Alberta: Aspen
Beach, 25.VIII. 44, O. Peck (1 6). Edmonton, 11, 16,

22, 23, 24.V.46, 27.V.46, 2, 6, 17.VI.46, W.R.M. Mason

(10 9, 8 6); 24.IX.86, Jorgensen & Anderson (5 3).

Fortress Mountain, 6 km S, 51°52'N 115°10', 1700 m,

21.VI.86, H. Goulet (2 9). Fort McMurray, 30.VI.53,

G.E. Ball (1 9). Seebe, reared from duff layer under

Pinus contorta var latifclia, em. 11.1.71, L.S. Skaley (2

6, NFRC). WWaterton Lake National Park, 49°05'N

113°52'W, 1300 m, 6.V1I.91 (1 9), 3 km E Cameron

Lake, 49U3'N 114°0rW, 1650 m, 13-14.VII.91 (1 6),

H. Goulet. Saskatchewan: Prince Albert National

Park, 23.VII.54, ex. Cimra hottesi (G. & P.), Picea mar-

lana (1 9). Snowden, 26.VII.44, O. Peck (1 9). Mani-
toba: Winnipeg, coll. 31, 31-114, em. 28.VIII.86, H.G.

Wylie (1 9, EDUM). Quebec: Chimo, 17-18.VIII.59,

W.R.M. Mason (2 9, 4 cJ). Great Whale River, 11. VII,

31.VIII.49, J.R. Vockeroth (2 6 ); 8.V1II.59, sand dunes,

W.R.M. Mason (1 6). Louvicourt, 16 km S, km 473.5,

17.VI.85, H. Goulet & D.R. Smith (6 9, 5 <J). Pare de

la Gaspesie, Mont Jacques-Cartier, 29.IX.91, C. Isabel,

zone subalpine, sphaigne humide et krumholz (1 9).

Mont Saint Marie, Low, 1800', 20.IX.65, J.R. Vocker-

oth (1 6). Quebec City area, 29.VIII.88, reared ex.

mummyAphuinis nigripcs in potato field (1 9). St.

Gedeon, 26. VIII. 76, Remaudiere, ex. Calaphi» on Betula

(3 6, BMNH). Ste-Catherine (de Portneuf), 5.VIII.87

(2 9), 18.VIII.87 (1 9), J. Brodeur. New Brunswick:

Fredericton, 9.Vin.50, Myzus persicae on potato {\ 3),

24.VIII,50, Macroiiphum stilanifolii on potato (1 9 ), B.P.

Spicer; 4.X.50, J.B. Adams, Euladuuis agitis on Scotch

pine (1 6). Kouchibouguac National Park, 17.VII.77,

I. Smith (1 9); 20.IX.77, S.J. Miller (1 9). St. John Co.,

Mary Pitcher Lake, IV.97, R'rd D. O'Shea, aphid on
Picea glauea needle (1 9 ). Prince Edward Island: Har-

rington, 23-29.VIII.86, M.E. Smith, in potato field (1

9). Nova Scotia: Coldbrook, 2, 7, 16, 30.X.63, H.B.

Specht, host Aeyrtliosiplium pisum (Harris) on alfalfa

(1 9, 5 d). Mantua, 23.X.63, H.B. Specht, host Acyr-

thoiiphum pisiini (Harris) on alfalfa (1 9 ) Newfound-
land and Labrador: Junction Pond, Notre DameCp.,

19.VII.61, CP. Alexander (1 9, USNM). Labrador,

Goose Bay, 7.V1I.52 (19).
USA. Alaska: Bering Sea, St. Paul Island, T. Kin-

caid (1 9, 1 6, USNM), 16.VIII.15, G.D. Hanna (1 9,

USNM). Cape Thompson, 25.VII.61, R. Madge (1 9 ).

Cartwell, Denali Highway Route #8, mi. 85-130,

24.VII.84, S.&J. Peck (9 9,7 6). Cold Bay, 163° W,
26.VII.52, W.R. Mason, on tundra (1 9). Colorado

Creek, 60"40'N 149°30'W, 9.VII.94, ex. aphid mum-
mies on Alnuf sp., D. Collet (1 9, DCPC). Dave's

Creek, 60°30'N 149°45'W, 3.1X.94, swept from Salix

baniayi, D. Collet (1 6, DCPC). Deering, 8-19.VIII.68,

J. Matthews (1 9, 1 S). Isabel Pass, mi. 206, Richard-

son Hwy, 2900', 17.VII.62, P.J. Skitsko (1 9). Kasilof,

60°15'N 151°15'W, 27.VI.94 (2 9, 2 6, DCPC),
30.VII.94 (2 9, DCPC), ex. aphid mummies on Salix

barclayi, D. Collet. Kenai Peninsula, trail to Bryan gla-

cier, vicinity Portage Glacier, 22.VI1.78, P. H. Arnaud,

Jr. (1 9, CASC). King Salmon, Naknek River,

15.VII.52, W.R. Mason (1 9). Kotzebue., 420,

14.VIII.58, Lindroth (1 9). Matanuska, 6.X.45, J.G.

Chamberlin (2 9, USNM). Steese Highway, mi. 96.4,

4.IX.48, G. Jefferson (1 9, USNM). Soldotna, 60°30'N

151°00'W, 16.VI1.95, ex. aphid mummies on Betula, D.

Collet (2 9, DCPC). Sterling, in front of Collet house,

60°30'N 150°45'W, 23.VII.94 (1 9, DCPC), 31.VII.94 (1

6 , DCPC), ex. aphid mummies on Salix barclayi, D.

Collet; Gann site, 60°30'N 150°45'W, 4.V.93, swept
from Salix barclayi (1 9, DCPC), 3.V.93, swept from

Betula nana (1 9, DCPC), D. Collet. Unalakeet,

27.VI.61, B.S. Hemming (1 9); 15.VII.61, R. Madge (1

9). Unknown locality, 15.VIII.94, D. Collet (1 9,

DCPC). Arizona: Cochise Co., Chiricahua Mountains,

Rustler Park, 8000', 15.VIII.82, G.A.P. Gibson (2 9 );

12 km S Sierra Vista, Ramsey Canyon, 1700 m, 1986,

B.V. Brown (5 i). Tucson Co., Catalina Mountains,

Mt. Lemmon, Crystal Springs Canyon, 8000',

11.VII.90, L. Masner (1 9). California: Glenn Co.,

Mendocino National Park, Plaskett Meadows, 7000',

28.VI.81, J.B. Whitfield (1 9, EMEC). Lake Tahoe,

Pope Beach, 26.IX.75, E.G. Toftner & R.O. Schuster (1

9). Nevada Co., Sagehen Creek, 1.VII.70, Salix, E.E.

Grissell (1 6, UCDC). Yosemite National Park, near

Dog Lake, em IX.59, ex. Essigella mummy, Pinus con-

torta var. murrayana Englm. (1 d, UCRC); near Gaylor
Lakes, X.59, Pinus contorta var. murrayana Englm. (1

6, UCRC). Colorado: Boulder Co., Chataqua Pk. W
Boulder, 4.VI.90, S.L. Heydon (1 9, UCDC). Echo

Lake, Mt. Evans, 10600', 8.VII.61, S.M. Clark (2 6).

Estes Park, 11.VII1.53, R.R. Dreisbach (19, USNM).
Fort Collins, 86 km W, 4.VIII.72, R.B. Penfield, Hop-
kins US no. 36751-V-198, Arceuthobium cyanocarpum (1

6, USNM). New Castle, Hopkins US no. 34211-K, lot
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no. 47-946, Picea engehmnni (1 2, USNM). Pitkin Co.,

10,5 km SE Aspen, 2900m, 9.VII.92, S.L. Heydon (2

6. UCDC). Idaho: Clarkia, 24.V.60, R.E. Denton,

Hopkins US no. 20366, Pimis moiiticohi foliage (1 6,

USNM). Shoshone Co., Thompson Pass Summit,

29.VI1.95, K.S. Pike, ex. AiJhidius ptoli/gcnapiliis or Praon

Immutaphidis from Ulinoia sp. on Vacciniuin sp. (1 9,

WSUC). Maine: Aroostook Co., 9.VI, 10, 21, 31. VII, 4,

10.IX.58, ex. Macrosiphum solanifolii (3 9, 4 3, USNM).
New Hampshire: Mount Washington, 4.V1II.50, S.

Ristich (1 9); 1676m, 20.V1I1.81, H. Goulet (1 9); Al-

pine Garden, 5200-5600', 7.VI1I.54, Becker, Monroe &
Mason (1 9, 1 d); Cow Pasture, 5700', 2.VI1I.54, Beck-

er, Monroe & Mason (1 9); Lakes of the Clouds,

5000', 3, 9.V11I.54, Becker, Monroe & Mason (2 9,1

6); Tuckerman's Ravine, 31.V11.54, Becker, Monroe &
Mason (1 d). New Mexico: Lincoln National Forest,

Karr Canyon, 28.V11.77, L. Masner (1 9, 1 S). Otero

Co., 2 mi. N Cloudcroft, 5.V1.80, S.L. Heydon (1 9,

UCDC). Valencia Co., 20 mi. WLos Lunas, Corritzo

Arroyo, 1-23.VII1.77, S.&J. Peck (1 9 ). Oregon: Klam-

ath Co., Sprague River, Hwy 87, Collier, 2.V1I.85,

D.G. Denning (1 i ). Washington: Benton Co., WSU-
Prosser Roza Unit, 27.V1.94, K.S. Pike, ex. Aphiiiius

ervi from Sitobion avenae on Tritkum aestivum (wheat)

(1 6, WSUC). Clallam Co., 10 mi. E Pysht, 26.VI.66,

#C66-6-26a, D. Calvert (1 9,1 6, EMEC); Lake Oz-

ette, 24.V11.90, J.D. Pinto (2 9,16). King Co., Stam-

pede Pass lookout point, 8.V1I1.96, K.S. Pike, un-

known on Rhmlodcndrcii albiflonim (white-flowered

azalea) (1 9, WSUC). Kittikas Co., Lost Lake,

6.V1II.97, K.S. Pike, ex. Aphidius sp. from Ulinoia sp.

on Lonicera involucrata (black twinberry) (2 9,

WSUC); Manashtash Cr., mile 8, 16.V111.96, K.S. Pike,

ex. Alloxysta sp. or Aphidius ohiocnsis or Dendroccnis

sp. or Ephednis cnlifoniicus from Mncwsiphutn creelii on

Vicia sp. (vetch) (2 9, WSUC); Manashtash Cr.,

milel2, 25.VI.97, K.S. Pike, ex. Alloxysta or Aphelinus
on Lonicera involucrata (1 9, WSUC); 2 mi E. of Quartz

Mtn, 25.V11.96, K.S. Pike, ex. Aphidius sp. or Praon sp.

from unknown aphid on Rubus lasiococcus (dwarf

bramble) (19). Lewis Co., Rainier National Park, Tip-

soo Lake, 11.IX.96, K.S. Pike, from Macrosiplnim sp.

on Rhododendron albiflonim (white-flowered azalea) (1

9, WSUC). Mount Baker, 2.V111.86, 1700 m, H. Goulet

(2 9 ). Mount Rainier National Park, Van Trump Park,

1500-1800 m, 29.V1I.85, L. Masner (8 9, 17 6). Pierce

Co., Mount Rainier National Park, Chinook Pass,

8.1X.95, K.S. Pike, unknown on Spiraea densiflora (1 9,

1 6, WSUC). Wenatchee, 22.V1I.83, D. Carroll, host

Schizapltis graminum via Praon sp. on Agropyron repens

(1 9, Carroll); near bridge, 17.V1.82, D. Carroll, host

Rhopalosiphuni insertuni via Praon uincum on Crataegus

douglasii (1 9, Carroll). Yakima Co., 15 mi. E of Chi-

nook Pass, 11.1X.96, K.S. Pike, free flying parasitoids

on Achlys triphylla (vanilla-leaf) (19, 1 S, WSCU);
Green Lake, 20.VII.94, K.S. Pike, ex. Alloxysta sp. or

Monoctonus sp. from Ulinoia sp. on Rhododendron al-

bifolorum (white-flowered azalea) (2 9, WSUC); Green

Lake Road, 31.V11I.94, K.S. Pike, ex. Blacus sp. or ich-

neumonid, from Cinara cliinookiana or unknown on

Abies laswearpa (subalpine fir) (5 9, WSUC); trail, 1.5

mi. from RdlOlO, 14.1X.95, K.S. Pike, ex. Alloxysta sp.

or Lysiphtebus testaceipjes from Aphis fabae on Cirsium

vulgare (bull thistle) (13 9, 10 (J, WSCU); Yakima In-

dian Reservation, Howard Lake, 19.1X.95, K.S. Pike,

ex. Aphidius pwlygonaphis or Praon sp. from Sitobion sp.

on Pteridium aquilinum (2 9, WSUC). Wyoming: Big-

horn Co., Northern Bighorn Mountains, Sheep Moun-

tain, 2800 m, 22.Vn.88, H. Goulet (1 S).

EXTRALIMIJ AL~Neotropical: MEXICO. Rio Frio,

3150 m, 8.V.79, G. Remaudiere, ex. Macrosipjhum on

Eupihorbia peplus (5 9, 4 c5 glued on 6 cards along with

specimens of A, californicus, BMNH). Palaearctic:

AUSTRIA. Dolomiten, S.-Tirol, Platzwiese, 200 m,
Diirrnstein Geb., 1968, Schimitschek, ex. Pauesia sim-

ilts Sta. in Cinara ceinbrae (1 9, BMNH). CZECHRE-

PUBLIC. Bohemia: Studnice, nr Jablonec nad Nisou,

860m, 28.V1.63, V. Martinek (19). Teplice, Nove Mes-

te, 850m, 2.V11.63 (1 6), 12.V11.63 (I 6), 30.V1I.63 (2

(J), V. Martinek. FINLAND (FENNIA, SUOMl). Ka-

relia borealis [= Kb]: Eno, Ahveninen, 698:65,

22.VI11.68, V. Vikberg (1 9, WPC). Osfrobottnia me-

dia [= Om, KPl: Kestila, 7135:461, 29.VI.78, M. Ko-

ponen (1 9, DAZH). Osfrobottnia borealis, N part

[= ObN, PP]: Ranua, 7312:479, 20.V1I.80, M. Koponen
(1 6. DAZH). Rovaniemi, 737:44, 16.VI11.80, J. Halme

(5 9, 1 6, DAZH). Kuusamo [= Ks|: Kuusamo, 735:

61, 2.V1I.79, V. Vikberg (3 6, WPC); 7366:603,

26.VI.79 (1 9), 30.V1.79 (4 9, 3 cJ), 26.V1.82 (1 9), M.

Koponen (DAZH). Lapponia kemensis, E part [
=

LkE, KemL|: Sodankyla, 7481:467, 11.V111.83 (1 6),

7582:516, 6.V11.89 (1 9), M. Koponen (DAZH). Lap-

ponia kemensis, Wpart [= LkW]: Kolari, 7501:382,

6.V11.97, M. Koponen (2 9, 1 6, DAZH), 7504:379,

4.V1I.97, K. Silvonen (1 9, DAZH); Kolari, Yllas, 7502:

380, 29.VI.97, V. Vikberg (1 9, WPC); Kolari, Yllas,

Varkaankuru, 7502:382, V. Vikberg (19, WPC). Mu-

onio, Olostunturi, 7541:366, 28.VI.97, V. Vikberg (1 9,

WPC). Lapponia enontekiensis [= Le, EnL]: Hetta,

759:36, 3, 4.V11.82, V. Vikberg (2 9, WPC). Karesu-

vanto, 760:31, 29.V1.82, V. Vikberg (1 9, WPC); 7605:

313, 29.V1.82 M. Koponen (2 9, DAZH). Kilpisjarvi,

Pien Malta, 2.V11.50, W. Hellen (1 9, UZMH); region

subalpina, 767:25, 17.V1.71, V. Vikberg (1 9, WPC);
Siilastupa, 1.V11.50 (1 S, UZMH), 10-19.V1I.50 (1 9,

UZMH), W. Hellen. Ropinsalmi, 2.V1I.82, Y. Zhongqi

(1 9, DAZH). Lapponia inarensis [= Li, InL]: Inari,

7591:478, 1.V1I.89 (1 9), 7617:521, 6.V1I.89 (2 9, 2 6),

7664:504, 12.VII1.83 (2 9), 7615:517, 4.VI1.89 (2 9), M.

Koponen (DAZH); Inari, kk [= kirkonkyla
= 'church

village'], 24.V1.60 (1 9), 28.V1.60 (1 9), 29.VI.60 (2 9),

V. Vikberg (WPC); Inari, Kaunispaii, 154/80, 759:50,

12.VI11.80 (1 9, 1 6), 159:51, 11.VI1I.80 (1 9), 159:51,

15.VI11.80 (2 S ), J. Halme (DAZH); Inari, Opukasjarvi,

772:55, 4.V1I.60, V. Vikberg (1 9, WPC). Utsjoki,
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7741:500, 13.VIII.83, M. Koponen (1 9, DAZH); Uts-

joki, kk [= kirkonkyla
= 'church village'], 775:50,

4.VI.60 (1 V), 6.VI.60 (2 9, 1 6), 11.VI.60 (1 9),

16.VI.60 (4 9, 4 (J), 18.VI.60 (1 9, 3 d), 19.VI.60 (2

9 ), 22.VI.60 (2 9 ), 29.V1.60 (2 9 ), V. Vikberg (VVPC);

Utsjoki, Karigasniemi, 770:46, 30.V1.60, V. Vikberg (1

9, VVPC). NORWAY.Oppland [= O]: Dovre, Foks-

tua, 13.VII.53, W. Hellen (1 9, UZMH). RUSSIA.
Khabarovsk Kray: Ochotsk [= Okhotsk], 1841, F.

Sahib. 1= Sahlberg] (1 9, UZMH). Kamchatka

Oblast: N. Kuril Islands, 5.VIII.64, aphid on Sulix (3

6, ZMAS). Murmansk Oblast: Ylaluostari, VI1.30, W.

Hellen (1 9, UZMH). SWEDEN(SUECIA). Norr-

botten (= Nb.]: Boden, Trehorningen, RN 1783/7326

810722-22 [Equisetum siliuiticiim; Sitchioii cqiiiscti;

Aphidiuf picipes], U. Gardenfors (1 9, MZLU). Lulea,

Lulviken, RN 1793/7286 810721-30, [Ephedni^ mum-

my on needle of Piiun a/h'cstris on ground] (1 9,

MZLU), RN 1793/7286 810721-11, [Wahlgrenicllii vac-

cinii; Praon inyzophnguiii, plus Ephedrus plngiator, plus

Aphidiui sp.; Aphelinui sp.j (2 9, 1 (J, MZLU), U. Gar-

denfors. Lulea, Svartostaden, RN 1794/7288 800807-

08, [Epilohium aiigustifoliuin; Mncrosiphuiii rosae; Aplii-

dius sp., plus Ephedrus sp.], U. Gardenfors (1 9,

MZLU). overkalix, RN 1815/7376 810722-08, [Rosa

sp.; Macwsiplnim rosae; Praon sp.] (1 S , MZLU), RN
1815/7376 810722-02, [Lomcera sp. culture; Rhopnlo-

niyziis lonicerac; Ephedrus sp.] (3 9, 8 6, MZLU), U.

Gardenfors. Tome Lappmark ]= Lpl.]: Abisko,

15.VIII.51, J.R, Vockeroth (1 9).

Etymology.
—From the Latin hirsuhis,

hairy, in reference to the partially setose

metapleuron.
Female. —Head and mesosoma dark,

usually with obscure metallic green luster

under some angles of light; legs entirely
dark or with at least coxae, trochanters

and most of femora dark, the trochantelli

sometimes, femora apically, and tibiae

and tarsi often yellowish or distinctly

lighter in color than rest of legs. Head

transverse-subtriangular in frontal view

(Fig. 5), width at least 1.25 times height,
and in lateral view lower face evenly
curved into upper face (Fig. 6); interorbital

region in dorsal view relatively shallowly
concave (Fig. 17); gena length about 0.64-

0.82 eye width and 0.53-0.66 eye length;
dorsal margin of torulus approximately in

line with lower orbit (Figs. 5, 6). Antenna

(Figs. 23-24) with pedicel length about

2.5-3.0 times greatest width; funicle with

fu, transverse, fu,-fu„ transverse to very

slightly longer than wide {iu^-hi^ or fu^

usually more or less moniliform), fuy

quadrate to slightly transverse, and fUg

transverse. Mesoscutum (Fig. 45) with lat-

eral lobes broadly bare medially, and with

fine engraved net-like sculpture over at

least posterior half of bare area. Scutellum

(Fig. 45) mostly bare except along extreme

anterior and lateral margins; frenum

broadly smooth and shiny or with lateral

longitudinal rugae continued narrowly

along posterior margin and with fine, en-

graved, net-like sculpture except for an-

teromedial smooth region (Figs. 53, 54).

Metapleuron with at least a few setae in

anteroventral angle and often extensively
setose (Figs. 61, 62). Forewing with basal

cell often evenly setose (Fig. 71) but at

least setose apically and with one or more
lines of setae along length; disc either

without evident speculum (Fig. 71) or

speculum narrow, closed basally by setae

and with line or lines of setae close to sub-

marginal vein. Petiole in dorsal view

slightly transverse to longer than wide,

length 0.8-1.2 times width, reticulate with

irregular longitudinal carina or stronger
keels (Figs. 45, 53).

Male. —Color pattern similar to female

except legs sometimes more extensively

light-colored, rarely almost uniformly yel-

low beyond coxae, the femora only slight-

ly infuscate; antenna uniformly dark.

Scape (Figs. 35, 36) length about 3.7-4.5

times greatest width, often widest subbas-

ally but at least slightly tapered to apex,
and in lateral view inner surface evenly
setose but with flat to slightly concave

ventrally or externally angled, sparsely se-

tose or bare and shiny, surface over at

least apical two-thirds (Fig. 36a). Pedicel

(Figs. 35, 36) length about 2-2.25 times

width and about 0.36-0.47 scape length.
Combined length of pedicel and flagellum
less than 2.5 times scape length, and fla-

gellum at most as long as width of head;
funicle (Fig. 35) with all segments slightly
to distinctly transverse or with one or

more of fu,^ slightly longer than wide.
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quadrate, or moniliform (segments in-

creasingly more transverse apically).
Structure otherwise similar to female ex-

cept petiole always at least slightly longer
than wide, about 1.1-1.66 times as long as

wide (Fig. 57). Setal patterns similar to fe-

male except more commonly with only a

few setae in anteroventral angle of meta-

pleuron.
Distribution. —Holarctic; in North Amer-

ica transcontinental across the Boreal re-

gion and extending south within and west

of the Rocky Mountains in the USA (Fig.

80) and into Mexico along the Sierra Ma-
dre Occidental.

Biology.
—All host records indicate that

A. hirsutus is a hyperparasite of aphids, in-

cluding: Acyrthosiphon pisum (Harris),

Aphis fabae Scopoli, Calaphis sp., Cinara

cembrae (Seitner), Cinara chinookiana Hottes ?,

Cinara hottesi (Gillette & Palmer), Elato-

bium abietinum (Walker), Essigella sp., Eu-

lachnus agilis (Kaltenbach), Illinoia sp., Mac-

rosiphum creelii Davis, Macrosiphum eiiphor-

biae (Thomas), Myzus persicae (Sulzer),

Rhopalosiphtim insertum (Walker), Sitobion

avenae (Fabricius), Sitobion pteridis (Wil-

son), and Schizaphis graminum (Rondani).
Label data also indicate species of Praon

and Aphidius (Braconidae), and possibly

Alloxysta, Blacus, Lysiphlebus, Ephedriis,
Monoctonus (Braconidae) and Dendrocerus

(Megaspilidae), as host primary parasites.
Remarks. —In addition to the paratypic

material listed above, in 1984 the junior
author examined two females and two
males of A. hirsutus from the Greenland

Hymenoptera Collection of the Zoological

Museum, University of Copenhagen, Den-

mark. Lundbeck (1897) collected these

specimens in 1889 from Arsuk and Ser-

miligarssuk fjord (= Sermiliarsuk) in

southwestern Greenland. The four speci-
mens had 1955 determination labels by O.

Bakkendorf, as A. vulgaris. At the time of

preparation of this manuscript these spec-
imens could not be located in the museum
(N. Kristensen, pers. comm.). However,

they formed the basis for the literature re-

cords of A. vulgaris in GreerJand cited in

Bakkendorf (1955). It is possible that all rec-

ords of A. vulgaris from Greenland are

based on misidentifications of A. hirsutus.

The setose metapleuron (Figs. 61, 62)

readily distinguishes most males and fe-

males of A. hirsutus from most other spe-
cies of Asaphes in the Nearctic region.
Those specimens with only a few setae

within the anteroventral angle of the me-

tapleuron are very similar to individuals

of A. petiolatus but females of A. petiolatus,

at least in the Nearctic region, have a dis-

tinctly sculptured frenum (Fig. 52). In ad-

dition to the absence of any setae on the

metapleuron, males of A. petiolatus also

have a slightly different structure of the

scape. In lateral view the scape is more

elongate-slender, without a distinct ven-

trally or externally angled surface but

with a longitudinal, bare, shiny band on
the inner surface, at least in larger speci-
mens

{cf. Figs. 36, 38). Some A. brevipetiol-

atus females also have setae on the meta-

pleuron but are distinguished by head

structure from A. hirsutus females. The
combination of almost uniformly setose

forewing and dark trochanters will differ-

entiate females from those of A. vulgaris

and A. californicus, respectively. Because of

its setose metapleuron, setose forewings,
and relatively dark legs, A. hirsutus is also

very similar to the Japanese species A. pu-
bescens Kamijo and Takada, but is distin-

guished by having the mesoscutal lateral

lobes broadly bare medially (Fig. 45) rath-

er than evenly setose. We saw three fe-

males from Nepal (CNCI) with the meta-

pleuron entirely setose, which closely re-

semble A. pubescens because they have the

mesonotal lateral lobes evenly setose.

These specimens likely belong to an un-

described species because the flagellar

segments, including fu,, are all at least

slightly transverse.

Asaphes petiolatus Zetterstedt,

revised status

(Figs. 25, 26, 37, 38, 46, 51, 52, 58, 65, 72, 75)

Asaphes petiolatus Zetterstedt 1838; 423. Type
data: Lapponia [Swedish Lapland]: Wittangi.
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Sex described: female. Holotype by mono-

typy; MZLU.

Female. —Head and mesosoma black

with obscure metallic green luster under

some angles of light [some western Euro-

pean females with distinct metallic green

luster]; legs entirely black or, more often,

black to dark brown with extreme apex of

femora, extreme base and apex of tibiae to

entire tibiae, and tarsi lighter in color, ru-

fous to yellowish. Head transverse-sub-

triangular in frontal view, width at least

1.25 times height, and in lateral view low-

er face evenly curved into upper face; in-

terorbital region in dorsal view relatively

shallowly concave; gena length about

0.72-0.85 eye width and 0.57-0.65 eye

length; dorsal margin of torulus approxi-

mately in line with lower orbit. Antenna

(Figs. 25, 26) with pedicel length about

2.0-2.5 times greatest width; funicle with

fu, ring-like, fu, quadrate to slightly lon-

ger than wide, fu^-fu^ or fuj-fu^ subquad-
rate, but at least fu^ and fu„ transverse.

Mesoscutum (Fig. 46) with lateral lobes

broadly bare medially, and with fine en-

graved net-like sculpture over bare area.

Scutellum mostly bare except along ex-

treme anterior and lateral margins (Fig.

46); frenum with distinct, uniform, en-

graved net-like sculpture similar to scutel-

lum (Figs. 51, 52) [some specimens from

western Europe with frenum medially or

mostly shiny and smooth except for very
fine and obscure net-like sculpture]. Me-

tapleuron bare (Fig. 65). Forewing with

basal cell evenly setose (Fig. 72); disc with

speculum closed basally by setae and with

line or lines of setae close to submarginal
vein (Fig. 72). Petiole in dorsal view var-

iedly distinctly, almost always definitely

transverse (Fig. 51), width 1.15-1.3 times

length, reticulate with irregular longitu-
dinal carinae or stronger keels.

Male. —Color pattern similar to female

[western European specimens sometimes

with head and mesosoma having distinct

metallic green luster; legs usually more

extensively light-colored, sometimes al-

most entirely yellow except metafemur

partly infuscate]; antenna uniformly dark.

Scape (Figs. 37, 38) length about 4.5-5.5

times greatest width, spindle-shaped with

ventral and dorsal margins symmetrically

tapered to apex; in lateral view with flat

ventral surface differentiated only near

pedicel, and at least larger individuals

with elongate, bare, smooth band over

most of inner surface (Fig. 38b). Pedicel

length about 2.0-2.5 times width and

about 0.36-0.42 scape length (Figs. 37, 38).

Combined length of pedicel and flagellum
less than 2.5 Hmes scape length, and fla-

gellum length slightly less than head

width; funicle (Fig. 37) with at least fu^

and fus subquadrate to moniliform, and

sometimes with fu, longer than wide and

fu, s subquadrate to moniliform. Structure

otherwise similar to female except malar

space about 0.62-0.74 eye width and about

0.51-0.54 eye length; petiole subquadrate
to definitely longer than wide, but length
less than 1.25 times width (Fig. 58). Setal

patterns similar to female.

Distribution. —Holarctic; in North Amer-
ica restricted to the Boreal region (Fig. 79)

and not commonly collected. CANADA.
Northwest Territories: Kovaluk River

[69°11'N 131°W], 2-6.VlII.71, W.R.M. Ma-
son (1 9 ). British Columbia: Upper Car-

manah Valley, UTM lOU CJ 801991,

28.V11.92, N. Winchester (2 6, PFRC). Al-

berta: Edmonton, 10.IX.86, A.T. Finna-

more (1 9); 24.IX.86, Jorgensen & An-

drews (1 6, used for SEM). Saskatche-

wan: Prince Albert National Park,

23.VII.54, ex. Cinara twttesi (G. & P.) (2 9,

1 used for SEM). Hudson Bay, 15.IX.59,

J.R. Vockeroth (2 6). Manitoba: Wark-

worth Creek near Churchill, 21. VI. 52, J.G.

Chillcott (1 9). Ontario: Wawa, 2.VII.57,

Forest Insect Survey record no. 710 (1 9 ).

Quebec: Lac Brule, 7.VIII.45, O. Peck (1

9 ). USA. Alaska: Sterling, in front of Col-

let house, 60°30'N 150°45'W, 3.VIII.94, ex.

aphid mummies on Picea glauca, D. Collet

(1 9, DCPC). EXTRAl'iMITAL. FIN-
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LAND (DAZH, WPC), ITALY (BMNH),
SWEDEN(CNCI, MZLU), SWITZER-
LAND (BMNH).

Biology.
—

Apparently a hyperparasite of

aphids in North America, including Cinara

hottest (Gillette & Palmer).

Type material examined. —The holotype
female of A. petiolatus is glued by its me-
tasoma to the side of a pin that also bears

the holotype of Pteromalus violaceus Zetter-

stedt (see Graham 1969: 81). It is entire,

except for the right antenna beyond the

pedicel, and has the following features:

frenum almost entirely coriaceous except
for narrow median smooth band that does

not quite extend to the posterior margin
of the frenum; speculum closed basally by
setae and with four, almost evenly spaced,
setae behind the submarginal vein that are

separated from the vein by a distance less

than the length of a seta; petiole about 1.2

times as wide as long; and head and me-
sosoma with only relatively obscure me-
tallic green luster under some angles of

light.

Remarks. —Wehave seen too few speci-
mens of this species to estimate limits of

variation reliably, both within the Nearctic

region and across its known range. All

Nearctic females seen had the frenum dis-

tinctly sculptured whereas some females

from western Europe have a shiny, only

very finely and obscurely sculptured fre-

num. Males from both regions have the

frenum quite shiny, smooth medially

though finely sculptured paramedially.
Such males from the Nearctic had only

very obscure metallic green luster and
dark legs, whereas those from western Eu-

rope were distinctly metallic green and
had the legs almost entirely yellow except
for a partly infuscate metatrochanter and/
or metafemur. These males could easily be

mistaken for males of A. suspeiisus because

of their indistinct speculum and shallowly
concave interorbital region, but the anten-

na is uniformly dark and the scape and
basal flagellar segments are more elongate
than for males of A. suspeusus {cf. Figs. 37,

39). Most males and females of A. petiola-

tus, particularly those with the frenum
more or less smooth and shiny medially,
are more likely to be mistaken for those of

A. vulgaris. However, in addition to hav-

ing a narrow, closed speculum, A. petiola-

tus also has the interorbital region more

shallowly concave
{cf. Fig. 17) and usually

has an obviously shorter petiole than A.

vulgaris (cf. Figs. 58, 60). In both species
the petiole of the female is shorter relative

to the male so that females of A. petiolatus

usually have an obviously transverse pet-
iole (Fig. 46) whereas A. vulgaris females

have the petiole at least quadrate and al-

most always slightly to distinctly longer
than wide (Fig. 48). Males of A. petiolatus

usually have a subquadrate to only slight-

ly elongate petiole (Fig. 58), whereas
males of A. vulgaris have a more obviously

elongate petiole (Fig. 60). However, in

both cases the most elongate petioles of

specimens assigned to A. petiolatus ap-

proach the least elongate petioles of spec-
imens assigned to A. vulgaris based on

forewing setal pattern. Structures of the

scape are also similar. Males of A. vulgaris

do not have a distinct bare band on the

inner surface of the scape (cf Figs. 38b,

42b), but because of poor preservation of

specimens we are uncertain whether this

feature is characteristic of and distinct for

all A. petiolatus males. Except for the ab-

sence of any metapleural setae, males of

A. petiolatus are also quite similar to males

of A. hirsutus. The slight differences in de-

scribed scape structure of the two species

help to differentiate those males of A. hir-

sutus that have only a few inconspicuous
setae (see 'Remarks' for A. hirsutus). Only
head structure reliably distinguishes fe-

males of A. petiolatus and A. brevipetiolatus.

Asaphes stispenstis (Nees)

(Figs. 9, 10, 16, 27, 28, 39, 40, 47, 59, 66,

69, 77, 78)

Chr[/solampus fuspeiiaus Nees 1834: 127. Type
data: Germany: Sickershusi province, 2 July

1813; reared from Aphidii rosaruni. Female de-
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scribed. Lectotype designated by Graham
1969: 82; Hope Entomological Collection, Ox-

ford, England.

Chn/solampiis altiveiitris Nees 1834: 127. Type
data: Germany: Sickershausen [female: 21

April 1811; male: 17 September]. Both sexes

described. Syntypes, lost. Synonymy by Gra-

ham, 1969: 82.

Pteromnlus petioliventris Zetterstedt 1838; 429.

Type data: Lapponia [Swedish Lapland] be-

tween Karesuando and Kengis in August.
Described questionably as male [Graham,
1969: 82 erroneously stated that it was de-

scribed as a female]. Holotype male by

monotypy; MZLU. Synonymy by Graham,
1969: 82.

? Colnx nphidii Curtis 1842: 60. Unknown type

status, lost. Tentative synonymy by Graham
1969: 82, based on original description.

CIm/soIampus nphhiiphagus Ratzeburg 1844: 181.

Holotype, lost. Synonymy by Graham 1969:

82, based on original description; incorrectly

synonymized with A. vulgaris by Kurdjumov
1913: 24.

Chn/solnmpus nphidicoln Rondani 1848: 19-21.

Type data: reared from an aphid [Apihis ro-

sae]. Female described. Lectotype designated

by Boucek 1974: 244; Museo Zoologico 'La

Specola', Florence, Italy. Synonymy by Bou-

cek 1974: 244, 275; incorrectly synonymized
with A. vulgaris by Delucchi 1955: 174.

Euplectrus lucens Provancher 1887: 207. Type
data: Canada: Quebec, Cap Rouge; Ontario,

Ottawa. Female described. Lectotype desig-
nated by Gahan and Rohwer 1917: 399; Univ-

ersite Laval Insect Collection, Quebec City,

Canada, type no. 1369. New synonymy.
Asaphes rufipes Brues 1908: 160. Type data: USA:

Massachusetts, Forest Hills, 30.X.1908, P.

Hayhurst; reared from Aphis, probably A.

atriplicis L., on Chenopodium album. Female

described. Holotype by original designation;
MCPM.New synonymy.

Mcgorismus Fletchen Crawford 1909: 98. Type
data: Ottawa [15 Aug.] Canada [emerged];
bred from [ex.] Nectarophora pisi; Arthur Gib-

son collector. Both sexes described. Holotype
female by original designation; USNM, type
no. 12197. Previous synonymy with A. lucens

by Burks, 1964: 1258. New synonymy.
Asaphes americana Girault 1914[219]: 114. Type

data: USA: Iowa, Hampton, June 1912, R.L.

Webster, exp. 101. Both sexes described. Lec-

totype female hereby designated; USNM,
type no. 15655. Previous synonymy with A.

flefcheri by Burks, 1958: 74 and with A. lucens

by Burks, 1964: 1258. New synonymy.

Pachycrcpoidcs indicus Bhatnagar 1951: 160-163.

Type data: India: Chaubattia (U.P.),

15.V.1946, Z.A. Siddiqi; reared from Aphis

helichrysi Kalt. Female described. Holotype

by monotypy; type depository unknown.
Tentative synonymy with A. vulgaris by Bou-

cek et al. 1978: 437, based on original descrip-
tion and illustrations. New synonymy.

? Asaphes sawraji Sharma & Subba Rao 1958:

181-183. Type data: India: Kalka, Punjab;
reared from Acyrthosiphon (Macrosiphon) pisi

on the garden pea, Lathyrus odoratus L. Both

sexes described. Unknown type status; lARI.

Synonymy by Boucek et al. 1978: 436-437.

Pachyneuron uniarticulata Mani & Saraswat

1974: 96-98. Type data: India: Northwest

Himalayas, DaUiousie (Ahla catchment area),

M.K. Kamath, 25.V.1971. Female described.

Holotype by original designation; USNM.

Synonymy by Boucek et al. 1978: 436-437.

Asaphes vulgaris; McMuUen 1966: 236, 239;

McMullen 1971: 34; Philogene and Chang
1978: 54; Batulla and Robinson 1985: 36. Mis-

identifications of A. suspensus.

Female. —Head and mesosoma with me-
tallic green luster under some angles of

light, and usually bright metallic; legs

usually uniformly light-colored, yellowish
to yellowish-orange, but femora some-

times darker, yellowish-brown, medially.
Head transverse-subtriangular in frontal

view (Fig. 9), width at least 1.25 times

height, and in lateral view lower face

evenly curved into upper face; interorbital

region in dorsal view shallowly concave

(Fig. 16); gena length about 0.6-0.72 eye
width and 0.5-0.65 eye length; dorsal mar-

gin of torulus approximately in line with

lower orbit (Figs. 9, 10). Antenna (Figs. 27,

28) with pedicel length at most about

twice width; funicle with fu, strongly

transverse, fu, ring-like, and usually all

segments at least slightly transverse, but

fui-fus sometimes moniliform. Mesoscu-
tum (Fig. 47) with lateral lobes broadly
bare medially, and with finely engraved
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Table 2. Host information for Asaphes suspensus based on observed specimens; a question mark follows

rearings or identifications indicated as questionable on the labels. Unless otherwise footnoted, all 'aphid or

other hosts' are Homoptera (Aphidoidea: Aphididae) and all 'associated primary hosts' are Hymenoptera
(Braconidae: Aphidiinae).

Aphid or other Hosts Associated Primary Hosts
Museum

Acronyms

Acauiius convclvuli

Nevsky ?

Atyrtlwsiphon lactucae (Pas-

serini)

A. pisum (Harris)

Amphorophcrn nibi (Kalten-

bach) ?

Aphis atripilicis (L.)

A. briisskcie L.

A. craccivora Koch

A. fabae Scopoli
A. gossypii Glover

A. heliantbi Monell

A. hohdisci Robinson

A. ilUnoisensii Shimer

A. nnstiirtii Kaltenbach

A. rtimicis L.

A. spiraecola Patch ?

A. intis Scopoli

Aphtlmrgelia symphoncarpi

(Thomas)

Brachycaudus luiicbri/si (Kal-

tenbach)
B. (Appelia) tragopogoiiis

(Kaltenbach)

Brachycornclla asparagi

(Modviko)

Braggia sp.

Brevicoryne brassicac (L.)

Calaphis betulaecolens (Fitch)

Cavariella aegopodii (Scopoli)

Chaitophorus salicicola Essig

Chactosiphcii {Pcntatricliopua)

fragacfoUi (Cockerell )

Chromaphis jughmdkola

(Kaltenbach) ?

Aphclinui semiflaviis' Howard

Aphelinus sp.'

Aphidius sp.

A. stnithi Sharma & Subba Rao

Ephednis incompletiis Provancher

Praoii aguti Smith

P. exoletum palitans Muesebeck
T. (Trioxys) complanatus Quilis

T. (Trioxys) pallidits (Haliday)

Prnoii sp.

Aphidius sp., A. ervi Haliday; Praon

sp.

OH
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Table 2. Continued.
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Aphid or (tlher Hosts Associated Pnnl<ir\' Hti'^t'i

Museum
Acronvms

Diurapliis iioxiii (Mord\'ilko)

Dyiaplus {Pomai'luf) p'lanta-

ginea (Passerini)

Elaiohuim abtctiuiim (Walk-

er)

Ericaphis gentneri (Mason)
Eriosonm amerkanum (Riley)

£. laiiHgtiiosmn (Hartig)

Eucnlliptcnis tilinc (L.)

Eitccrnplui piuiictipeiuiis (Zet-

lerstedt)

Hayhurstia atripUcis (L.)

Hyaloptcrus priini (Geoffroy)

Hyperomyzus lactucae (L.)

Hypewmyzui {Ncimasonovm)

lugriconiif (Knowlton)
lUimiiii sp.

/. Urioiientiri (Monell)

/. spirneae (MacGillivary)

Lipapliis crysimi (Kalten-

bach)

Liofcmaphis hcrbcriilis (Kal-

tenbach)

Mncw^iphoncilln ludoviciajiac

(Oestlund)

Miicrofiplmni sp.

M. cnvlii Davis

M. mphcrihiK (Thomas)

M. rosac (L.)

Malacosoma sp.-

Mctopolopliiiiin dirlwtltiin

(Walker)

Moncllia caryae (Monell)

Myzaptm rosarum (Kalten-

bach)

Mi/2»i(S [Nectarosiphoii) per-

sicae (Sulzer)

Nasonovia (Kakimia) sp.

Nearctaphis hakeri Cowen
Ohtusicauda coweni (Palmer)

OiHitiif cratacgarius

(Walker) ?

Paraphif jiiglaiuiis (Goeze)

Periphylhis h/rcpictui^ (Kes-

sler)

P. iwgundiuh (Thomas)
Phorodcu humuli (Schrank)

PIcctrichophous sp. ?

Psylla pyricola Forster'

Apludiuf ervi Halliday; Diitcictielln

rapae (MTntosh)
Praon sp., P. unicum Smith

Prtion unicum Smith

Aphelinuf mail (Haldeman)

Praon sp.

Allcxysta sp.

Prcwn sp.

Aphidius sp.; Prnon sp.

Pnion sp.

Aphidius sp.

Priwn sp.

Trwxys sp.

Apliidius sp.; Dmeretielhi rapac

(MTntosh); Praon sp., P. unicun

Smith

Praon unicum Smith

T. (Trioxys) pallidus (Haliday)

Eunphidius setiger Mackauer

Praon unicum Smith

TX,
'



234



Volume 7, Number 2, 1998 235

segments at least slightly transverse. Setal

pattern similar to female except metapleu-
ron rarely with one short setae directed

ventrally toward metacoxa. Structure sim-

ilar to female, with petiole always at least

slightly longer than wide (up to about 1.35

Hmes) (Fig. 59).

Distribution. —A naturally occurring Hol-

arctic species (see also under 'Remarks'). In

North America distributed throughout the

Nearctic region (Fig. 81) and extending
south into Mexico. The absence of observed

specimens from the states and provinces
listed below undoubtedly reflects artifacts

of collection (except possibly for Newfound-
land and Labrador). CANADA: all territo-

ries and provinces except Yukon, and New-
foundland and Labrador. USA: all states ex-

cept Alabama, Louisiana, New Jersey,
North Dakota, Rhode Island, and Vermont.

EXTRALIMITAL. Neotropical: MEXICO
(CNCl). Palaearctic: AZORES(USNM), CA-
NARYISLANDS (CNCl), CZECHREPUB-
LIC (CNCl), DENMARK(CNCl), FIN-
LAND (CNCl, DAZH, WPC), FRANCE
(BMNH, CNCl EMEC, UCRC, USNM),
GERMANY(CNCl), GREAT BRITAIN
(BMNH, EMEC), HUNGARY(CNCl),
ICELAND (GNME, LUND, ZMCU),
IRAN (ANIC, BMNH, CNCl, UCRC), IS-

RAEL (EMEC), ITALY (BMNH, CNCL
UCRC), JAPAN (CNCL EMEC, UCRC,
USNM), SOUTHKOREA(UCRC), MA-
DEIRA ISLANDS (BMNH), ? MOROC-
CO (UCRC), NETHERLANDS(TAMU),
PEOPLE'S REPUBLIC OF CHINA (CNCl,

TAMU), POLAND(TAMU), PORTUGAL
(BMNH), SPAIN (CNCL UCRC), SWE-
DEN(BMNH, CNCLMZLU), ? TURKEY
(UCRC), UKRAINE(USNM). Oriental: IN-

DIA (CNCL UCRC), NEPAL (CNCl), PA-
KISTAN (UCRC).

Biolog}/.
—

Specimens with host data
from the Nearctic region indicate that A.

suspensiis is usually a hyperparasite of

aphids through aphidiine and aphelinid

primary parasites, and rarely also a para-
site of Psi/lla (Homoptera: Psyllidae) (Ta-

ble 2). One record from a lepidopteran egg
mass is undoubtedly erroneous.

Synonymy and type material examined. —
Asaphes suspensus was generally consid-

ered to be a synonym of A. vulgaris until

Graham (1969) reestablished the name as

valid. Our synonymy of A. rufipes with A.

suspensus is based on Graham's (1969)

concept and examination of the holotype
of A. rufipes. It is glued to a point and is

entire, though the right wings are glued
over the metasoma and the body is oth-

erwise covered by a film of glue except for

one antenna, about the dorsal half of the

head and the dorsal surface of the meso-
soma. The specimen is labelled as from
"Boston Mass." rather than "Forest Hills,"

which was given in the original descrip-
tion, and has the additional labels "3671,"

"27315," "TYPE," "Asaphes rufipes
Brues," "Holotype Asaphes rufipes Brues,
V. Vikberg 1986," "Asaphes suspensus
(Nees) det. V. Vikberg 1986."

The holotype female of A. fletcheri is

point-mounted and entire. It has a hand
written label with "Megorismus fletcheri

Cwfd. $ type" and a red "Holotype" la-

bel. There are also 5 9 and 1 6 labelled

as paratypes in the USNMas well as 5 9

labelled as paratypes in the CNCL All

specimens are labelled identically except
for type labels. Because Crawford explic-

itly referred to 'paratypes' in the original

description we consider the female la-

belled originally as 'Type' to be the holo-

type by original designation. The holotype
is point-mounted and entire.

The type series of A. americanus consists

of 4 9 and 1 6 syntypes on five slides.

The Hampton female from experiment 102

is labelled as 'Type', the male from exper-
iment 101 as 'Allotype', and the other

three females as 'Paratypes'. However, in

the original description Girault referred to

all specimens as 'Types'. Wehereby des-

ignate the Hampton female from experi-
ment 101 as lectotype and the other four

specimens as paralectotypes. The female

originally labelled as type is not selected
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as lectotype because the cover slip over

the specimen is crushed.

Boucek et al. (1978) transferred Pachi/-

crepoides indicus Bhatnager to Asaphes
based on the original description and ac-

companying illustrations, and tentatively

synonymized the name under A. vulgaris

with the statement "judging from some

points as e.g. head from above rectangu-
lar." Weagree with the generic placement,
but the original description states "Legs

except the three coxae which are black,

rest of legs are light yellowish-brown."
This statement leads us to believe the

name is a junior synonym of A. suspensus.
Remarks. —Females of A. suspensus are

recognized by the combination of entirely

yellowish legs and relatively narrow spec-
ulum with at least three setae very close

to the submarginal vein (Fig. 69). Because

of color variation, without associated

males it is sometimes very difficult to dis-

tinguish females of A. suspensus and A. cal-

ifornicus in western North America. Males

of A. californicus and A. vulgaris can have

entirely yellowish legs, but structure of

the scape distinguishes males of A. califor-

nicus and a broad speculum distinguishes
males of A. vulgaris. Males of these last

two species usually also have uniformly
brown antennae (see under A. californicus).

Asaphes suspensus is undoubtedly wide-

spread throughout the Palaearctic region
from western Europe to Japan, much more
so than is indicated by the relatively few
countries listed above or in Graham
(1969). Bakkendorf (1955), and probably
based on him Graham (1969), reported A.

vulgaris from Iceland. The junior author

examined 3 females identified as A. vul-

garis by Bakkendorf in 1955 (GNME),
which were specimens of A. suspensus.

Asaphes suspensus was also reported from
southern Iceland and the Westman Islands

by Lindroth et al. (1973). Because all spec-
imens of Asaphes that we have seen from

Iceland are A. suspensus it seems likely
that this is the only species occurring in

Iceland.

Farooqi and Subba Rao (1986) list A.

suspensus from India and Pakistan, which
we confirm. De Santis (1967, 1979) and De
Sands and Fidalgo (1994) also recorded A.

suspensus (as A. lucens and A. rufipes) with-

in the Neotropical region as far south as

Chile and Argentina. We saw specimens
from La Plata and Jujuy, Argentina
(MLPA) that were identified as A. fletcheri

and A. rufipes by De Santis, but which fit

within our concept of the californicus-com-

plex. As discussed in the respective sec-

tion for A. californicus, we suspect that

most if not all records of A. suspensus
south of Mexico result from misidentifi-

cation of the californicus-complex.

Asaphes vulgaris Walker

(Figs. 11, 12, 15, 29, 30, 41, 41, 48, 60, 70)

Asaphes vulgaris Walker 1834: 152. Both sexes

described. Lectotype female designated by
Graham 1969: 80-81; BMNH.

Eurytoma aenea Nees 1834: 42. Type data: Ger-

many: Sickershausen, 11 June 1813. Female

described. Holotype by monotypy, lost. Syn-

onymy by Walker 1846: 23.

CIm/solampus aeneus Ratzeburg 1848: 185. Fe-

male described. Holotype by monotypy, ?

lost (see Graham 1969: 81). Synonymy by
Reinhard 1857: 76.

Chrysolampus aphidophila Rondani 1848: 21-22.

Female described. Lectotype designated by
Boucek 1974: 244; Museo Zoologico "La Spe-
cola," Florence, Itatly. Synonymy by Boucek
1974: 244, 275.

Female. —Head and mesosoma dark
with variedly distinct olive green metallic

luster under some angles of light; legs

mostly dark, at least middle and hind legs
with trochanters infuscate to black [light-

colored in some regions of western Eu-

rope] and femora black except apically,

trochantelli often much lighter to yellow-
ish, and tibia and tarsus usually yellowish.
Head transverse-subtriangular in frontal

view (Fig. 11), width at least 1.25 times

height, and in lateral view lower face

evenly curved into upper face (Fig. 12); in-

terorbital region in dorsal view relatively
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deeply concave (Fig. 15); gena length
about 0.57-0.67 eye width and 0.5-0.6 eye

length; dorsal margin of torulus approxi-

mately in line with lower orbit (Figs. 11,

12). Antenna (Figs. 29, 30) with pedicel

length 1.65-2.3 times greatest width; fu-

nicle (Fig. 29) with fu, ring-like, fuj-fuj

quadrate to transverse (Fig. 30), and fur-

fus increasingly transverse. Mesoscutum

(Fig. 48) with lateral lobes broadly bare

medially, and with fine but distinct, en-

graved net-like sculpture over bare area.

Scutellum mostly bare except along ex-

treme anterior and lateral margins (Fig.

48); frenum smooth and shiny except fine-

ly carinate laterally. Metapleuron at most
with one or two short setae directed ven-

trally toward metacoxa. Forewing with

basal cell usually almost bare or with only

single row of setae on dorsal surface (Fig.

70) except apically; disc with broad spec-
ulum, dorsal surface without setae near

submarginal vein and with distance be-

tween basal setal line and first setal line

on disc about equal to distance between
first and fourth setal lines on disc (Fig. 70)

(note: ventral surface of wing can have a

few setae on bare band closer to submar-

ginal vein). Petiole at least as long as and

usually slightly longer than wide (up to

1.2 times), entirely or mostly reticulate

with at most few irregular carinae (Fig. 48)
to strongly carinate with subeffaced sculp-
ture between carinae.

Male. —Color pattern similar to female

except legs usually more extensively yel-

lowish, with trochanters and trochantelli

usually yellowish and often legs mostly or

entirely yellow; antenna uniformly brown
to black except possibly apex of pedicel
and fu, lighter in color. Scape (Figs. 41, 42)

elongate-subcylindrical or spindle-shaped,

length about 5-6 times width, with dorsal

and ventral margins subparallel; outer

surface with shorter setae along line ven-

trally but without well defined microse-

tose area or smooth band (Fig. 42a); inner

surface with sparse setae (Fig. 42b). Com-
bined length of pedicel and flagellum less

than 2.5 times scape length and subequal
in length to head width; funicle (Fig. 35)

usually with all or most segments slightly
to distinctly transverse, but at least fu, dis-

tinctly transverse, fu, transverse to quad-
rate, fu, and fuj transverse to slightly lon-

ger than wide, fu=, and fu^ transverse to

quadrate, and iu-_^ distinctly transverse.

Setal pattern and structure otherwise sim-

ilar to female except petiole longer, length
1.25-1.60 times width (Fig. 60).

Distribution. —True world distribution is

uncertain because of remaining taxonomic

problems in differentiating the species (see

under 'Remarks'). In North America A.

vulgaris is restricted to eastern Canada and
northeastern USA (Fig. 82). Based on this

distribution and no collection records seen

prior to 1953 it is probable that the species
it is not naturally Holarctic but was intro-

duced accidentally from Europe. Litera-

ture records from California and other

western North American localities are

based on misidentifications, probably
mostly of A. californicus. At least some lit-

erature records from eastern North Amer-
ican localities are probably also based on
misidentifications. CANADA. Ontario:

Rondeau Provincial Park, 9-26.VI.80, H.

Goulet (1 9). Quebec: Quebec city,

27. VII. 86, J. Brodeur, ex. Aphidius nigripes
from Macrosiphum euphorhiae (1 9, 2 d).

Nova Scotia: Aylesford, 24.VII.63, H.

Specht, host Acyrthosiphum pisum (1 9 ).

Centerville, 15. VIII, 9.IX.63, R. Foley, (4 9,

1 i); Coldbrook, 30.IX., 7, 10, 16, 21.X.63

(6 9, 3 6), Coldwell near Canard, 8,

23.VIII.63 (1 9, 1 i), Garland, 6.VIII.63 (1

i), Picketts Wharf near Canard, 2.VII.63

(2 9,1 (J)— all H. B. Specht, host Acyrtho-

sipluim pisum (Harris) on alfalfa or clover.

Kentville, greenhouse, 28.11.68, H.B.

Specht, host pea aphid (1 S). Lockport,
20.VII.58, J.R. Vockeroth (1 9). Prince Ed-

ward Island: N Tryon, 26.VI.91, M.E.M.

Smith, in potato field (1 9, 1 S). USA.
Maine: Aroostook Co., 1953, ex. Macrosi-

phum solaiufolii (4 9, 3 6). Massachusetts:

Amherst, Nadel, clover (1 9, USNM). EX-
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TRALIMITAL. Palaearctic: AUSTRIA
(CNCI), CZECH REPUBLIC (CNCI,

UCRC), DENMARK(CNCI), FINLAND
(DAZH, WPC), FRANCE(CNCI, EMEC,
UCRC, USNM), GERMANY(BMNH,
CNCI, USNM), GREATBRITAIN (ANIC,

BMNH, CNCI, EMEC, USNM), GREECE
(CNCI, TAMU, UCRC), IRELAND
(CNCI), ISRAEL (UCRC, USNM), ITALY

(CNCI, UCRC, USNM), LEBANON
(UCRC), MOROCCO(UCRC), SPAIN

(CNCI, UCDC, UCRC), SWEDEN(BMNH,
CNCI, MZLU), TURKEY(UCRC, USNM).

Afrotwpical: ? ERITREA (UCRC), ? ETHI-

OPIA (CNCI), ? SOUTHAFRICA (CNCI,

USNM), ? ZIMBABWE(CNCI). Austral-

asian: AUSTRALIA (Tasmania) (ANIC,

BMNH), NEWZEALAND(CNCI, EMEC).

Biology.
—Host records based on exam-

ined specimens indicate that in North

America A. vulgaris is a hyperparasite of

aphids, including Acyrthosiplwn pisum

(Harris) and Macrosiphum euphorbiae (Tho-

mas) through aphidiines, including Aphi-

dius nigripes (Ashmead). Most of the un-

substantiated aphid host records from

western North American localities given
in Peck (1963) likely refer to A. californicus,

whereas non-aphid hosts other than Syr-

phidae likely are erroneous.

Remarks. —Females of A. vulgaris are dis-

tinguished by a combination of features,

but primarily by their broad, distinct spec-

ulum (Fig. 70), dark trochanters (at least

in the Nearctic region), and relatively

deeply concave interorbital region (Fig.

15). Females of A. californicus with a broad

speculum could be confused with A. vul-

garis females, but ranges of the two spe-

cies apparently do not overlap in the New
World (Fig. 82). Further, Nearctic A. cali-

fornicus females have more or less uni-

formly light-colored trochanters and tro-

chantelli, whereas the trochanters and tro-

chantelli are dark in A. vulgaris or at least

the trochanters are distinctly darker than

the trochantelli, more similar in color to

the femora. Some females of A. vulgaris

from western Europe have both the tro-

chanters and trochantelli yellowish in dis-

tinct contrast to dark femora, but their

broad speculum readily differentiates

these from other known species in western

Europe. All specimens tentatively identi-

fied as A. vulgaris from the Afrotropical

region also have yellow trochanters and

trochantelli plus a broad speculum. Only
one male was seen from Zimbabwe but a

series of both sexes were seen from Ethi-

opia, Eritrea and South Africa. The Afri-

can males have scapes with a variedly dis-

tinct, flat, densely setose, sometimes lat-

erally margined ventral surface. The

scapes of most specimens are also distinct-

ly shorter and more robust (more similar

to A. suspensus, cf Fig. 39) than the rela-

tively elongate-slender, shinier, and much
more sparsely setose scape of A. vulgaris

males from North America or Europe (Fig.

41). Further, both sexes of the African

specimens appear to have the interorbital

region more shallowly concave (cf. Figs.

16, 17 with Fig. 15), though this feature is

variable and difficult to quantify. Only fe-

males were seen from Lebanon and Mo-

rocco. The Afrotropical specimens are ten-

tatively identified as A. vulgaris for the

purposes of this study, but a comprehen-
sive study of Asaphes is required from

throughout the Palaearctic region and Af-

rica to determine character variation and

species limits. It is very possible that spec-

imens with dark femora and yellowish

trochanters and trochantelli from at least

the Aftrotropical region of Africa belong
to an undescribed species different from

A. vulgaris.

Males of A. vulgaris, particularly from

regions outside of the Nearctic, can have

the legs entirely yellow but are differen-

tiated from males of A. suspensus by their

broad speculum and longer scape (cf Figs.

39, 40), though the range of variation is

greater than stated by Graham (1969) and

the shortest scape of A. vulgaris males is

similar in relative length to the longest A.

suspensus scape. Separation from males of
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other species is discussed under the re-

spective section for these species.
De Santis (1967, 1979, 1980) hsted A.

vulgaris from San Vincente, Juan Fernan-

dez, Argentina, Brazil, and Chile. Wesaw

specimens from La Plata (9, cJ) and jujuy

(?), Argentina (MLPA) that were identi-

fied by De Santis as A. vulgaris, and these

fit within our concept of the califoniicus-

complex from South America. We have

not seen any specimen from the Neotrop-
ical region that we identify as A. vulgaris

(see 'Remarks' for A. californicus) and it is

likely that most or all records of A. znilgaris

from South America are based on misi-

dentifications (see also 'Remarks' for A.

suspensus). Records of A. vulgaris from

Greenland may also be based on misiden-

tifications of A. hirsutus (see 'Remarks' for

A. hirsutus).

Nomina inquirenda

Parectroma hiibrichi Brethes 1913: 91-92. Type
data: Argentina: Rosario (J. Hiibrich) and

Buenos Aires (A. Zotta). Female described.

Syntypes [Rosario female examined]; MLPA.

Synonymized with A. fletcheri by De Santis

1960: 114.

Pachycrefoideus bonariensis Brethes 1916: 427.

Type data: Argentina: Buenos Aires, 5. XI.

1915. Female described. Holotype by mono-

typy. Synonymized with A. liicens by De San-

tis 1967: 189.

Remarks.— De Santis (1960, 1967) syn-

onymized, respectively, A. huebrichi (Bre-

thes, 1913) under A. fletcheri (Crawford,

1909) and A. bonariensis (Brethes, 1916) un-

der A. lucens (Provancher, 1887). Burks

(1964) synonymized A. fletcheri under A.

lucens, which in this paper we synonymize
under A. suspensus (Nees, 1834). We ex-

amined the 'Rosario' female syntype of A.

huebrichi. It is mounted laterally on a slide,

is crushed, and otherwise is poorly pre-
served. The petiole is quadrate, although
this appearance may partly be because it

is flattened somewhat by the cover slip.

The specimen also has uniformly yellow-
ish legs, which led De Santis to synony-

mize the name under A. fletcheri. Howev-
er, one forewing remains attached and al-

though it lies over the hind wing a broad

speculum is visible. Because of the ab-

sence of a row of setae immediately be-

hind the submarginal vein on the disc we
do not consider that A. huebrichi is syn-

onymous with A. suspensus. The specimen
has brownish coxae, a feature that we
have observed only in some females from
South America with uniformly yellowish

legs and a broad speculum, which we cur-

rently include in the californicus-complex
from South America (see 'Remarks' for A.

californicus). At this time we do not for-

mally synonymize the names A. huebrichi,

A. bonariensis, and A. californicus. Formal

synonymy of either A. huebrichi (1913) or

A. bonariensis (1916) with A. californicus

(1917) would result in A. californicus be-

coming the junior synonym. Our study of

Neotropical material has been insufficient

to confidently resolve the limits of varia-

tion and number of species of Asaphes oc-

curring in the Neotropical region. For rea-

sons of stability we do not consider it ap-

propriate to make formal nomenclatural

changes until concepts of species are bet-

ter resolved and topotypic material of A.

huebrichi and A. bonariensis can be studied.

For this reason we treat these names as

nomina inquirenda.
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Figs. 7-12. Head (9): 7 and 8, Aia\>hes catifornicKs; 9 and 10, A. susjvmsks; 1 1 and 12, A. vulgaris, (abbreviation:

gc
=

genal carina; scale bars = microns)
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Figs. 19-24. 19 and 20. Asa^'hef brevipetiolatus (9): 19, antenna; 20, basal 4 flagellar segments. 21 and 22. A.

californicus (9): 21, antenna; 22, basal 4 flagellar segments. 23 and 24. A. hir^utuf. (9): 23, antenna; 24, basal 4

flagellar segments, (abbreviation: fu,
= first funicular segment; scale bars = microns)
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Figs. 25-30. 25 and 26. Asnphcf pftiohitm (V); 25, antenn.i; 26, b.isal 4 fldgoUar segments. 27 and 28. A.

suspoi.sKs (9): 27, antenna; 28, basal 4 flagellar .segments. 29 and 30. A. vulgaris {9): 29, antenna; 30, basal 4

flagellar segments, (scale bars = microns)
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Figs. 31-36. 31 and 32. Asaphes hreinpetiolatus (cJ): 31, antenna; 32, scape
—

a, outer view, b, inner view. 33

and 34. A. californicus (S): 33, antenna; 34, scape
—

a, outer view, b, inner view. 35 and 36. A. hirsutus (d): 35,

antenna; 36, scape
—

a, outer view (arrow points to flat surface), b, inner view, (scale bars = microns)
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Figs. 37-42. 37 and 38. Asaplws petiolatus (cj): 37, antenna; 38, scape
—

a, outer view, b, inner view. 34 and

40. A. suspensus (6): 39, antenna; 40, scape
—

a, outer view, b, inner view. 41 and 42. A. vulgaris (cj): 41, antenna;

42, scape
—

a, outer view, b, inner view, (scale bars = microns)
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Figs. 43-48. Mesosoma, dorsal (9). 43, Asaphes brevipetiolatus; 44, A. califormcuf, 45, A. Imsuhis; 46, A. pct-
wlatiis; 47, A. smpciisus; 48, A. vulgaris, (abbreviation: sss = scutoscutellar suture; scale bars =

microns)
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Figs. 49-54. 49 and 50. Aaiiphes hmnpetiolcitiis (9): 49, frenum to petiole; 50, sculpture of scutellum and

frenum. 51 and 52. A. petiolatua (9): 51, frenum to petiole; 52, sculpture of scutellum and frenum. 5.1 and ,54.

A. /iirsKfus (9): 53, frenum to petiole; 54, sculpture of scutellum and frenum. (abbreviations: fre = frenum,

set = scutellum; scale bars = microns)
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Figs. 55-60. Frenum to petiole (d): 55, A. breinyctiolatus; 56, A. catifonitcus; 57, A. hirsiitus; 58, A. pefiolatus;
59, A. suspensus; 60, A. vulgaris, (scale bars = microns)
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Figs. 61-66. 61 and 62. Asaphci liir^iitiis: 61, lateral mcsosoma (9); 62, niL'tapleuron (c!). 63. A. cnUtcniicii-i:

lateral mesosoma (d). 64-66. Metathorax to petiole, lateral (9) (arrow points to lateral sulcus ot petiole): 64,

A. brevipeliolatu'^; 65, A. petwlnttis; 66, A. s»s;v«s»s. (scale bars = microns)
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Figs. 67-72. Forewing (9): 67 and 68, Aaaphcs cahfonuctis; 69, A. ^uspensus; 70, A. vulgaris; 71, A. htnittus; 72,
A. petiolatiis. (abbreviations: be = basal cell, bsl = basal setal line, cc = costal cell, smv =

submarginal veini
spc

=
speculum; scale bars =

microns)
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Figs. 73-78. 73. Forewing: Asaphcs brcvifetiolahis ( 9 ). 74. Gaster: A. himiitii^ ( 9 ). 75. Petiole and base of gaster,

ventral view: A. pctiolatus (9). 76. Petiole, ventral view: A. cnlifoniiciis (9). 77 and 78. A. stisff.ifui, base of

gaster (9): 77, ventral view; 78, ventrolateral view, (scale bars = microns)



Volume 7, Number 2, 1998 253

Figs. 79-80. Nearctic distribution: 79, Asaphes brevi-

petiolatus (•) and Asaphes petiolatuf (A). 80. Asaphes
hirsutus.

Figs. 81-82. Nearctic distribution: 81, Asaphes sus-

pensus. 82, Asaphes califcrnicus (•) and A. vulgaris (A).
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